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GESPAG Gives You 
Mere Power Per Square Inch. 




3,937 "_ 

100 mm 



Here is the size, performance, and 
cost breakthrough you have been 
waiting for: The 68020 based 
GESMPU-20 from GESPAC. 

You can now unleash an 
unprecedented amount of power 
into your applications. On just 25 
square inches, we hove squeezed 
a 12.5 MHz (16 MHz optional) 
68020 32-bit microprocessor, a 
68881 floating point coprocessor, 4 
sockets for up to 512 Kilobytes of 
EPROM and up to 512 Kilobytes of 
zero-wait-states CMOS RAM. 

This board is totally expandable 
through its G-64 bus interface. And 
GESPAC has the largest variety of 
inexpensive memory, interfaces, 
controllers, and transducer cords 
anywhere. Plus real-time disk 
operating systems, high level 
languages, and other software 
tools. GESPAC has the total solution 
to your system integration needs. 

Best of all, because our boards 
are small, they cost less. The new 
GESMPU-20 is priced below $1000 in 
one hundred piece quantity orders. 

So why wait? Contact us today 
for information on the GESMPU-20 
or any of the 150 G-64 bus system 
components from GESPAC — ihe leader 
in single Eurocard microcomputer 
products worldwide. 

Call (602) 962-5559. 
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IN USA - CANADA 

50A West Hoover Ave. 
Mesa, Arizona 85202 
Tel. (602) 962-5559 
Telex 386575 



INTERNATIONAL 

3, crtemin des Aulx 
CH-1228 Geneva 
Tel. (022) 713400 
Telex 429989 



BOARDS & PARTS FOR GIMIX SYSTEMS 

CONTACT GIMIX FOR PRICES, DETAILS, AND REQOIRMENTS FOR HARD DISK AND OTHER MASS STORAGE UPGRADES. 
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(HE GIMIX ClAJJl CHASSIS 111 consists Ol a Ktavvwetghl aluminum 
cibuitl. constant voltage lerto llioojcil power supply. andSSSO Molds! 
bojid with (uudiale generator band 11491 .11 

122 liiiiefhsk Regulalw Card HI 22 

19) fljud Rale Ceneraloi Board Sill) 

123 Miisrna Cycle Oelectoi Hi 2] 

l9?lffle'PUIe 114 1J SOKiODUon 130 01 

Caliltsels I with Back Panel conntciof S79.IS 

lot Two B eilernatdlives }44 2E ISflwO S" drivel . . , . 134 SB 

CPU BOARDS 

101 GMX III CPUS OS 9 GMX III $1691 01 

102 CMx IIICPU i UniFlEX III $1991 01 

lh« 105 CIHII 6809 PLUS CPU lull . 15)105 

Oplient GlMlXOAl 135 00 951IA $312 08 

SWIPDJl SIS. 00 951? S?65O0 

I0368OOCPU $224 03 

l06W0CPUw/llmeu 1211 01 

6900 Baud Rale Option Add 130.01 

FLOPPY DISK CONTROLLER 

I6BDMA SSII.U 

MEMORY BOARDS FOR 6809/66020 SYSTEMS 
• 72 256KB CMOS SIAIIC RAM board 
wild balleiy bach up (speedy syjleml S64I.T2 

MEMORY" BOARDS (6600/6809 SYSTEMS ONLY) 

13' 8K PROM Card 19134 

132 16 Sotkel PROM/ROM/RAM Board. 24 pin $231.32 

f 3 1 16 Socket Universal Memory Board. 24/21 ptn $261 31 

INTELLIGENT I/O PROCESSOR BOARDS 

sigmlKanlly reduce systems oveihcad by handling rnrtine I/O tunc- 
lions. lieelnj lha nosl CPU lot running user programs This IropJoves 
overall system performance and allows use* terminals lo b« run at up to 
19 ?K baud For use with GMX III and 020 systems 

IIDPotlSeiul 30Ptn|0S9) 1491.11 

1143 Port Serial 30 Pin (UnlFLEX) S«9I.1 4 

fllParallet MPlnlUnlFltX 0201 $53112 

1 1 34 Put I Serial 50 Pin (0S9 & UniFlEX 020) $611.13 

115 24K Version ol II t. with ell her large Input or 
eulpul bullets (speclly) $641.15 

I/O BOAROS (6800/6809 SYSTEMS ONLY) 

14 1 Serai. I Pwl Sll.lt 

1*3 Senal 2 (Mil SI2I43 

I4( Strut. B Port (OS9/F LEX oor. > S3 11.41 

l»? Parallel. 2 Pwl Sit 42 

• 44 Paraltl. 2 Poil {Centronics pirwul) $121.44 

145 PaiftHtl. I Poll (OS9/FLEX only) $191 4S 

1501/OlmRS 232C.423.422 w/66SO 1244 SO 

«2 SSOA with 6BS2 $254 52 

154 AOLC wllh BBS4 $261.5* 



CABLES FOR I/O BOARDS - SPECIFY BOARD 

195 Cable sels (1 needed par pot I) $24. 9J 

IS I Cent 8 P Cable for 112 8 144 S34.S1 

IS) Cent. Cable Set S36.S3 

OTHER BOAROS & PARTS 

166 Prototyping Ooaid-SO Pin $56 6* 

133 Prototyping Boaid-30 Pin.- S3I 33 

WlndtushEPROM Programmer S3OJ0S9/FLEX 6809 only) ....$$45.00 

176 VMeoBoatd BOx 24 1)91.7* 

108 Relay Ortvet Package SI 121.01 

116 Above wllMul ReUys SS3I II 

Oplo Boaid $346.85 

Binder. 3" S 12 01 

Blndoi. f 19.00 

8" DRIVE CABINET & PARTS 

2 8" OSOOOitves. Cabinet & Cables 60H; only S1I9I II 

Cabinet Only lot 8" Drive Sl«» II 

220V/50 HI Option Add S3B.0O 

Cable Sat. Internal lot 2 Olives S44.S? 

Cable Sal-lnlernal lor 4 Olives $67.84 

Cabla Irom 8" Cab. lo Mainframe S4S.lt 

8" filler Plale $14.83 

SOFTWARE: 

GIMIX eiCluslve versions Of 0S-9/GMX I, II. Ill t FLEX are [or GIMIX 
hardware only All versions c4 OS 9 require lha 161 controller. When 

ordered wllhconlioilei. FLEX Is $30 00 

GIMIX versions ol FlEX $90.00 

GMX VOIsk lot FLEX 09. $100 00 

GMXSUO: PROMi & Manual $141 65 

Bool or Vldso/Bool PROMS (6809) $30.00 

GIMIX Bool PROM lor UNIFLEX $50.00 

RMS (0S9) $250 00 

00 I0S9) $70.00 

OS 9 GMX III Update w/CPU SPPTROM $125.00 

1/0 PROMS w/Updal» $40.00 

CMXBUG/f IEX/VWSK w/OS 9 III update Add $1 75 00 

RAM Disk lofOS-9 $125.00 

FlEX $250 00 

0S9 GMX I . . . $250 00 

0S9 GMX II SSOO.OO 

SCULPrOR.6809 lUnlFlEX/OS 9) $995.00 

SCULPTOR- 68020 (UniFlEX) $1595.00 

CONTACT GIMIX FOR PRICES AND AVAILABILITY OF OPTIONAL 
UNlFlEX ANO OS9 LANGUAGES AND OTHER SOFTWARE. 

All PRICES ARE FOB. CHICAGO. 

GIMIX OOES NOT GUARANTEE PERFORMANCE OF AMY GIMIX 
SYSTEMS. BOAROS OR SOFTWARE WHEN USED WITH OTHER 
MANUFACTURERS PRODUCT. 



united iarjjintt 

CM INC. ('GIUM Kan-ant) Its products against 
defects In laterial and vorknanshlp For a period of 
ninety days froi the date of shlpnent. The obligation of 
CRX li Itaited to the repair or replaceant of any pro- 
duct, free of all charges, uftich proves defective during 
this period. This warranty does not coyer daaage due to 
accidents, negligence, abuse or taaperlng. 

6IU NAKES NO OTHER HARRANT1ES OR GUABAHTEES. EX- 
PRESS, STATUTORY. OR lltPLIED. Of INT KINO HHATSOEYEfr 
KITH RESPECT TO ANY PROOUCT PURCHASED. ANO ANT INPLIEO 
VARRAHTT Of rTERCH AHTAB IL ITT OR FITNESS FOR A PAR- 
TICULAR PURPOSE IS HEREBT DISCLAIREO BT GNX ANO EX- 
CLUDED FROM ANT ACREERENT HADE BT GDI. 
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GU will not be responsible for any daaage oF any i 

not covered by the exclusive reaedles set Forth In this 
Malted warranty. GNX nil! not be responsible for any 
special, Indirect, or consequential daaage caused by its 
products, 

6KX products »re not for consuaer use. GNX express 
if disclaims all warranties on any of Its producti 
wnkh uy be Included in any product noraally used 
personal or faiily purposes. 

Contact GNX by tall at 1337 Vest 31th Place, 
£0609; or phone at (3121 MJ-SSU; If your 
defective to arrange for Its repair or rtpl 
under this warranty. 




Rapalt ctaroas tor GIMIX products altar warranty ported wttltx> 
135 00 per hour per board (minimum S35 0O) ohts pan* 
Customer pays freight charges both wavj, II GIKtiX determines 
thai replacement Is desirable Instead, we will notify you. 
Charges tor checking out complete system will be 1500 00 phis 
parts, freight, and necessary board repairs. 



GIMJX. Inc. r*s«rv*j tin ilphl to change pricing, terms, and product* 
spKlllcallons el any lime wllhoul luilher nolle*. 
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1337 WEST 37th PLACE • CHICAGO, ILLINOIS 60609 
(312)9275510 • TWX 910-221-4055 
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The VME BUS and OS-9: 



Ultimate Software 
for the Ultimate Bus. 






Modularity Flexibility. High Performance. Future growth. These are probably the prime reasons 
you chose the VME bus. Why not use the same criteria when selecting your system software? That's 
why you should take a look at Microware's OS-9/68000 Operating System— it's the perfect match tor the 
VME bus. 

When you're working with VME you must have access to every part of the system. Unlike other 
operating systems that literally scream KEEP OUT!, OS-9's open architecture invites you to create, adapt, 
customize and expand Thanks to its unique modular design, OS-9 naturally (its virtually any system, 
from simple ROM-based controllers up to large multiuser systems. 

And that's just the beginning of the story. OS-9 gives you a complete UNIX-application compatible 
environment. It is multitasking, real time, and extremely fast. And if you're still not impressed, 
consider that a complete OS-9 executive and I/O driver package typically fits in less than 24K of 
RAM or ROM 

Software tools abound for OS-9. including outstanding Micrrjware C, Basic, Fortran, and 
Pascal compilers. In addition, cross C compilers and cross assemblers are available 
for VAX systems under Unix or VMS. You can also plug in other advanced options, 
such as the GSS-DRIVERS™ Virtual Device Interface for Industry- 
standard graphics support, or the OS-9 Network File Manager for 
high level, hardware-independent networking 

Designed for the most demanding OEM requirements, 
OS-9's performance and reliability has been proven in an 
incredible vanely of applications. There's nothing like a track 
record as proof: to date, over 200 OEMs have shipped more 
than 100.000 OS-9-based systems. 

Ask your VME system supplier about OS-9. Or you can 
install and evaluate OS-9 on your own custom system with 
a reasonably priced Microware PorlPak™ Contact Micro- 
ware today. We'll send you complete information about OS-9 
and a list of quality manufacturers who offer off-the-shelf 
VME/OS-9 packages. 



MICROWARE. 

Microware Systems Corporation 

1B66 NW 114th Street • Oes Memos. Iowa 50322 

Phone 515-224-1929 • Telex 910-520-2535 

Microware Japan. Ltd. 

41-19 Honcho 4-Chome. Funabashi City • Chiba 273, 

Japan • Phone 0473 (28) 4493 • Telex 781-299-3122 




Modular Hardware Deserves Modular Software 



Mlorom*»t*f St andlnavlan i 
S I FVfgaUn 7 
Bii :»« 



014-1 
Mai 7B129 



Or RudoM K*l, Cml.H 
Porpnyslrasaa 1b 

WntGofi 

1*7 41 



mini 
1BJ031I 



Eliotl AG 

CH 5404 Badan OaHw.1 

Sw4M>l|n<l 

Prxxm |0S« I WOT? 

ini taaxn 



.r Lid 
36 39 John Siraai 
Luton. B#tfk*d*rwa LUi ?M 
UMW K'nadom 
P*m «S&?)*234» 
Wt BJS1T4 



WBynya Road 
Palm Baacfc ?108 
NSW Abstain 

02 919 49 1 7 



V M. ma oa Cetwnfetl 
■MOO CsurbnoK 
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Super SBC 




TM 




DATA-COMP proudly presents the first 
tinder $5000 "SUPER MICRO". 

The MUSTANG-020~ 



MUSTANG-020^ 



The MUSTANG-020 68020 SBC 
provides a powerful, compact. 32 bit computer 
system featuring the "state of the art" Motorola 
68020 "super" micro-processor. It comes 
standard with 2 megabyte of high-speed SIP 
dynamic RAM, seiial and parallel pons, floppy 
disk controller, a SASI hard disk interface for 
intelligent hard disk controllers and a battery 
backed-up time- f-day clock. Provisions are 
made for the super powerful Motorola MC6888 1 
floating point math co-processor, for heavy math 
and number crunching applications. An optional 
network interface uses one serial (four (4) 
standard, expandable to 20) as a 125/bit per 
second network channel. Supports as many as 32 
nodes. 

The MUSTANG-020 is ideally suited to a 
wide variety of applications. It provides a cost 
effective alternative to the other MC68020 
systems now available. It is an excellent 
introductoiy tool to the world of hi-power, hi- 
speed new generation "super micros". In 
practical applications it has numerous 
applications, ranging from scientific to education. 
It is already being used by government agencies, 
labs, universities, business and practically every 
other ciitical applications center, worldwide, 
where true multi-user, multi-tasking needs exist. 
The MUSTANG-020 is UNIX C level V 
compatible. Where low cost and power is a must, 
the MUSTANG-020 is the answer, as many have 
discovered. Proving that price is not the standard 
for quality! 

As a software development station, a 
general purpose scientific or small to medium 
business computer, or a super efficient real-time 
con roller in process control, the MUSTANG- 
020 is the cost effective choice. With the optional 
MC6888 1 floating point math co-processor 

installed, it has the capability of systems costing 
many times over it's total acquisition cost. 



DATA-COMP 
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With the DATA-COMP "total package", 
consisting of a heavy duty metal cabinet, 
switching power supply with rf/line by-passing, 
S inch DS/DD 80 track floppy. Xebec hard disk 
controller, 25 megabyte Winchester hard disk, 
four serial RS-232 pons and a UNIX C level V 
compatible multi-tasking, multiuser operating 
system, the price is under $5000. w/12.5 
megahertz system clock (limited time offer). 
Most all popular high level languages are 
available at very reasonable cost. The system is 
expandable to 20 serial pons, at a cost of less 
than $65 per port, in multiples of 8 port 
expansion options. 

The system SBC fully populated, quality 
tested, with 4 seiial pons pre-wiied and board 
mounted is available for less that $3000. Quantity 
discounts are available for OEM and special 
applications, in quantity. All that is required to 
bring to complete "system" standards is a 
cabinet, power supply, disks and operating 
system. All these are available as separate items 
from DATA-COMP. 




lltm.Ti )-n> 
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A special veision of the Motorola 020- 
BUG is installed on each board. 020-BUG is a 
ROM based bebugger package with facilities for 
downloading and executing user programs from 
a host system. It includes commands for display 
and modification of memory, breakpoint 
capabilities, a powerful assembler/disassemble 
and numerous system diagnostics. Various 020- 
BUG system routines, such as I/O handlers are 
available for user programs. 

Normal system speed is 3-4.5 MIPS, with 
burst up to 10 MIPS, at 16.6 megaheitz. 
Intelligent I/O available for some operating 
systems. 

Hands-on "actual experience sessions", 
before you buy, are available from DATA- 
COMP. Call or write for additional information 
or pricing. 
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Fur a limited time 
we are offering a 
$400.00 trade-in 
on vour old 
68XXX SBC. 
Must be working 
properly and com- 
plete with all 
software, cables 
and documenta- 
tion. Call for 
details. 



W1USTAWG-020- 

FEATURES 

■ |2J .Miz (optional 1 64 Maz available) MOGOTZQ fall 32-bit wide path 

■ 32-bit wide date aitd eddnas buaea. Doo-oaihiplcaed 

■ oo chip mitnxboo cache 

■ object i.i>Jc*omp»iibfa with tOitXXX (wifly fntun 

■ enhanced instruciiod set - truth eo-pnsuaaii miafjcs 

■ 68881 math hi spotd no^ng point ce-pnxctaar (optional) 
direct caunsson of Full 6802D instruction set 

full support IEEE P754. draft 10 
niucakrul md othn scientific math functions 

■ 2 Vki-.ir.vu: of SIP RAM ( M 2 » 32 bi orpniutior ) 

■ uplo2S6KbyKJorEPROM(Mi32biu) 

■ 4 Asynchronous aerial I/O pom tundard 
OpUaruu (0 20 mill purli 
etendard RS-232 interface 
optxxuu network interface 

m Ml<™!8bit l w*[klp.-ri(l'2MCS8230) 

Centronics typo pun ml 
m expansion connector for Additional I/O device* 

I6bil datapath 

256 byte address spaae 

2 interrupt input! 

clock and control signali 

Motorola I/O Channel Modules 

■ lime ofdiyclaci/celcBdar "/(buttery backup 

■ controller fot 2,5 1/4" floppy disk drive* 
single or double side, single or double density 
35 la 80 track selectable (48 96 TPf) 

■ SASI interface 

■ programmable periodic Interrupt generator 
murrrupt rate from fracro-uunds to seconds 
highly teevnU time base (5 PPM) 

■ 5 Riiimse twilch, fnisbleby the CPU 

■ hardwire imgle-ucp .«r< ( Hlil> 

■ tncpuai dinclly lo s siaodjrd 5 V*' disk drive 

Sia 8 IS/16 a 5 7/8 

The« fu-ipHd 68020 ivuenu are prrunlly workair at 

NASA, Atomic fjwrjrv C'timmtition, other C.ovemmrnt 
AfcsKtes as well at CnivcrsiEKS, Bunnell, Labs, and 
critical applicatKiot conten. W\irldwide F where speed, math 
crunching and muld tuer, multi tasking UNIX C level V compaubiltly 
and low coat si a auf 




NOTE: UniFLEX is re- 
ported to run slower 
than OS-9 with more 
than several users on 
line - Also call or write 
for information on OS- 
9 Version 2. soon to 
be available. A full 
68020 OS-9. wfth 68881 
support. »« 



MUSTANG-020 
Price ssubfsd lo 



System cornponcnl prices - Efledwe July 1. 1986 
change . col lot latest quotes. 




MUSTANG-020 (12 50 MHz) (3750 00 
Cabinet (PC or as shown) 1299 05 

5* 80 track floppy DS/DD J269 95 

Floppy coble (39.95 

OS-9 &BK J350 00 

Winchester cable (39.95 

Winchester Drive 25 Mbyte $895.00 

Xebec H/0 controller $395.00 

Shipping USA UPS $20.00 

Total $5059 80 

DISCOUNT LIMITED TIM. : Complete System $1061.00 



Complete System 



25 Mbyte HD $3998.80 
85 Mbyte HD $5248.80 



OPTIONS ADO- 

UniFLEX $90.00 

MC6888 1 l/p ma lh processor $275.00 
16 67 Mhz MC68020 $375 00 

1 6 67 Mhz MC 6888 1 $375 00 



This price ssabfad lo increase 

Additional MUSTANG systems soon 



Note Current OS-9 (Ver 12) does not address lln MC68B81 - Future 

revisions wtl. II the 6888 1 a anlldpated In (he lulunj. It must be ordered 
with the system, when origkiatly ordered UniFLEX does support both the 
enhanced code of the 68020 and 68881 now. 

OPTION BOARD3: " Option eosrtfs lo be Installed In Mustang-020 cab- 
inets must be ordered HMD fhe e/re/uibri cable. The cabinet Is loo light lor 
direct plugon. Or specify our new PC type cabinet, with Initial ardor 
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PAT FROM S. E. MEDIA -- A FULL FEATURED SCREEN ORIENTED TEXT EDITOR 

with all the best of PIE. For those who swore by and loved PIE, this is for YOU! All PIE 
features & much more! Too many features to list. And if you don't like ours, change or add 
your own. C source included. Easily configured to your CRT terminal, with special configuration 
section. No sweat! 

68008 - 68000 - 68010 - 68020 OS-9 68K $229.00 





Special $249.00 

JUST 

JUST from S. E. MEDIA - - Text formatter written by Ron Anderson; for dot matrix 
printers, provides many unique features. Output formatted to the display. User con- 
figurable for adapting to other printers. Comes set-up for Epson MX80 with Graflex. Up 
to 1 imbedded printer control commands. Compensates for double width printing. 
Includes normal line width, page numbering, margin, indent, paragraph, space, vertical 
skip lines, page length, centering, fill, justification, etc. Use with PAT or any other text 
editor. The ONLY stand alone text processor for the 68XXX OS-9 68K, that we have 
seen. And at a very LOW PRICE! Order from: S.E. MEDIA - see catalog this issue. 

68008 - 68000 - 6801 - 68020 OS-9 68K 
V With 'C source $79.95 J 
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, An Ace of a System in Spades! 

fii MUSTANG-08. 



Only From Data-Comp 



NOT 128K, NOT 512K 
FULL 768K No Wait RAM 

The MUSTANG-08™ lystan took eveiy lund from all 
oihcr 68008 sysems we tested, running OS 9 68K! 

The MUSTANG-08 includes OS9-68K™ andfor Peter 
Stsk's SK*DOS ,M . SK*DOS ii ■ single user, single tasking 
system thai lakes up where *FLEX 7W left off. SK'DOS is 
actually a 68XXX FLEX type system (Not a TSC product.) 

The OS-9 68K system is a full blown multi-user, multi- 
tasking 68XXX system. All the popular 68000 OS-9 software 
■uns. Il is a speed whiz on disk HO. Fact is: die MUSTANG08 
is faster on disk access than some other 68XXX systems are on 
memory cache access. Now, that is fasti And that is just a small" 
pait of the story! See bcnchmaiks. 

Introductory price of S 1.998.08 (2-80 track DS-DD 
floppy disk drives). Complete in PC style cabinet, heavy duty 
switching power supply, rf bypassing, ready to run. with your 
choice of OS-9 68K or SK'DOS. Add $750 for a single 
floppy/25 megabyte hard disk system. For those that waited, 
DATA-COMP didn't foiget. 

Specifications: Syaon ncaides OS-9 68K or SK*DOS - Your Choice 




CPU 
RAM 

POfTTS 

CLOCK 
EPROM 
FLOPPY 
HARD DISK 



MC6800S 

768K 

No Wart States 

2-RS232 

2-8brtParaJW 

MC 146818 
16K,32Kof64K 
WD1772 
hterfaca Port 



10Mhz 
2S6K Chips 

MC68681DUART 
UC6821 PIA 
Real Tans Clock 
SakFtatss 
S 1/4 Drives 
WD1002 Board 



♦ 



Siza: 5.75 X 8 inches - bote dracfy to a floppy or HD 

He it} /I A A A A Trade- in olTer applies see 

Jp < 4UU«UU Mustang-020 ad-page #5 



/^Sn, 




\ MUSTANG-08 A 
>i Benchmark 


( GTn 

\^ Off fmm thi* C*mf Mm 

^s Ni ^ aaoM aaoan ^^ 
Othu 68008 8 Khi 


J LOOK 

'S Seconds 32 ba Regme 

Irttga Long 
OS-9 68K. . .18.0. . .9.0 


MOSTAMS-08 10 Mhc 
MainQ 


08-9 68X. . . .9.8. . .6.3 


C Benchmark Ixtop 


t 
} 


/• bit i; •/ 

register long i; 

for (U0; i < 999999; ♦+!); 



If C Compile limes: OS-9 68K. Hard Disk ^ 
file; LlSi* utility source Irorn K&R. 
^ MUSTANG-08 0mln-32s*c 
Othar popular 68008 system 1 mln • 05 sac 

V ^ MUSTANG-fl20 mln ■ 21 sac J j 

Dual 5" Disk System 

A $1,998.08 

25 Megabyte 
Hard Disk System 

iS $2,748.08 

Unlike other 68008 systems there are several significant 
differences. The MUSTANG-08 is a full 10 Megahem system. 
The RAM uses NO wail stales, this means full bore MUSTANG 
type perfarmanme . 

Also, allowing for addressable ROM/PROM die RAM is the 
maximum allowed for a 68008. The 68008 can only address a 
total of 1 Megabytes of RAM. The design allows all the RAM 
■pace (for all practical purposes) to be utilized. What is not 
available to the user is required and reserved for rile system. 

A RAM disk of 480K can be easily configured, leaving 288K 
free for program/ system RAM space. The RAM DISK can be 
•oiiligurcd to any size your application requires (system must 
have 128K in addition to its other requirements). Leaving the 
remainder of the onguial 768K for program use. Sufficient 
source included (drivers, esc.) 



rLax.n 

OS-S..IT 



MtotTtC 



WOCO ■ inkulillBt 



Data-Comp Division 

Q JSr~"*\ A Decade of Quality Service' fc 

I ^ ^^3^ Systems World-Wide 
Computer Publishing, inc. 5900 Cassandra Smith Road 
Telephone 615 642-4601 • Telex 51 600^630 Hbsor., Tn 37343 
\ . / 

* Those with SWTPC hi-deniity FLEX 5' - Call for special info. j 
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From Basic Assembler to HLL's 




I am running out of both time and ideas for 
this column. I must have it done in a very few days 
because of my coming trip to Brazil, and yet, I have 
little in the way of inspiration, since recent days 
have seen me preparing for the trip rather than 
computing. The last column was mailed off only a 
few days ago. Perhaps you will forgive a little 
rambling rather than missing a column again. 

I received a number of letters from readers with 
more experience with OS-9 than I, completely or 
partially identifying my problem with OS-9 on the 
Mustang 68020 system adding a CR to my LF. All 
those who responded indicated that the problem 
was with the particular OS-9 system call that was 
used. Those who are familiar with the "C" 
compiler all suggested the correct solution, to use 
the write() function rather than the putckar() 
function. My discussion of the problem and my 
appology to Microware for thinking bad things 
about the compiler were in the last column so I 
won't repeat them here. 

I was just a little disturbed by one letter from an 
OS-9 user who said something like (not an exact 
quote) "so you have finally moved to an operating 
system with some REAL capability.." and went on 
to discuss how OS-9 could run rings around 
FLEX. First of all, who said anything about 
switching? I've added some basic knowledge of 
OS-9 to my computing repertoire because I want to 
use a new computer system that happens to use 



NOTES 



OS-9. I agree that OS-9 has more capabilities (by 
far) than FLEX in the area of multi user and multi 
tasking. If I needed those capabilities, I would of 
course use OS-9 exclusively. However, I need 
neither in general. Running two tasks under OS-9 
or two users, greatly reduces the advantage of the 
68020, which for me is its great improvement in 
compile time. What impresses me about the 
Mustang 68020 system is being able to compile a 
40 page "C" program in 65 or 70 seconds, using 
the hard disk and ramdisk capabilities of the 
system, when I know that the same program would 
take 15 to 20 minutes to compile on a 2 MHz 6809 
system. 

Add a second task involving intensive hard disk 
accesses, and that 65 second compile time slows 
down by a factor of three or four, and a good deal 

of the advantage is lost for my applications. In 
addition, though I am not by any means knocking 
OS-9, 1 firmly believe that small and simple equals 
beauty and elegance. Though I will be using OS-9 
on the 68K system for a long time to come, I 
certainly have no intention of "switching" from 
FLEX on the 6809 system that is beside me as I 
write this. I need no more speed than I have 
available when I edit text files as I am now doing, 
and since I am the only user of this system, why 
would I need multi-user capability? 

My month long effort at translating PAT from 
PL/9 to C so I could run it on the 68020 system 
under OS-9 was simply to provide me with the 
convenience of using the same editor on both 
systems. Actually, when I use OS-9 in the single 
user mode to edit and compile software, I notice 
little difference externally between it and FLEX. 
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Speaking of small being beautiful in the context 
of computer software, 1 would like to give you 
some statistics. My editor PAT (pardon my using 
this as an example again, but it is my only good 
comparison point for the 6809 and the 68020), is 
now down to just over 16k of object code in the 
PL/9 version for the 6809. 1 did one little trick in 
which 1 used some of the program code space (that 
used for the code to initialize all the variables) as 
part of the edit buffer, since by the time I load the 
file to be edited, all the variables are initialized. My 
buffer is therefore about 29K bytes large again. 

The "C" version on the 68020 system is 
surprisingly only about 22K bytes of code. 
Remember that the 68020 has longer instructions 
and more of them, and one would expect that the 
code size could double when porting or translating 
software packages from 6809. 

To put this into perspective, I have a couple of 
rather complete screen editors for MS-DOS on the 
IBM compatibles. They are both over 100K of 
object code, and one of them is just about 130K! If 
all the software for the IBM compatibles were 
larger by this proportion, a 5 12K system would be 
able to do about as much as a 56K 6809 system! 
Those of you who run IBM compatibles know that 
memory gets used up quickly in those systems, and 
that a 10 Mbyte hard disk fills fairly quickly as 
well, particularly if you have some software that 
manipulates graphics (to be fair, the 6809 systems 
don't have graphics capabilities at all, of course). 

I received a letter from Art Wellernot long ago 
after sending him the chronicles of my code 
reduction efforts in PAT. He has just bought an 
IBM compatible and he was chuckling over my 
efforts to get PAT down to 16K, while he was 
already wondering if 256K on his new system 
would be enough to allow him to do very much 
with it. 

Burnout? 

It probably won't come as a great surprise to 
some of you who compute for a living and also for 
a hobby, that I suffer periodic burnout periods with 
regard to computing. Several times, I had thought 
that I was reaching a point where computing would 
soon cease to be fun for me. After a little change of 
activity, I've always found a new and interesting 
project to rekindle my enjoyment of programming 
again. Some people like to work crossword 
puzzles or play poker (or solitare), but I always say 
that the reason I come back to programming again 
and again, is that when I have finished a little or a 
big project, I have something to show for my time. 



My wife is an avid embroiderer for the same 
reason. I'm not a purist, however. When I decide 
that I simply want to relax for a while, I can kill an 
evening from supper time until 2 AM sitting in front 
of the "idiot box" being entertained. Generally 
when I do that, I don't want to be taught anything, 
nor do I want to watch anything of "cultural 
significance". I just want to be entertained by a 
good movie or two and a good TV series program. 

My latest relief from computing has taken the 
form of having purchased a VCR. I have been 
recording programs when it has been inconvenient 
to watch them. In one case, the three networks 
have competing programs at the same hour. 
(Simon and Simon, Bill Cosby, and Our World are 
all on at the same hour on Thursday night here in 
the Detroit area). I can watch any one and record 
one of the others for watching an hour later when 
again, there is nothing to my taste to watch. I have 
even on occasion decided that the best of all the TV 
for an evening will be the 2 AM movie, and I will 
set up the VCR to record it so I can watch it later 
and enjoy fast-forwarding through the batches of 
commercials that come frequently on the late, late, 
late movies. This has provided considerable 
relaxation and relief from the computing burnout, 
as has the pursuit of a consulting job that involves 
assembly of a number of small electronic boxes. 

So far, at least, all my burnout experiences have 
been totally temporary. I have always found a new 
and interesting project (sometimes two or three at 
the same time) to bring back the full enjoyment of 
computing that I first experienced with my little 
KIM-I single board computer. 

One thing that always renews my interest in 
computing is the availability of a new compiler for 
another language. I think I have a pretty complete 
understanding at this point of the "procedural 
languages" such as BASIC, Pascal, Fortran, Cobol 
and "C", though I don't claim to be an expert in all 
of them by any means. Another type of language 
has come to the fore recently in the context of 
"Expert Systems". They are called "Object 
Oriented" languages. An example of one of these is 
LISP. I can plead total ignorance of this group of 
languages since I have never had any of them 
available nor have I studied programming with 
them. Though I am not keenly interested in writing 
expert system software, I am interested in learning 
enough about object oriented languages to grasp 
what they are all about, and how they might be 
useful in relating information toother information. 
Voila! A new interest to keep me happy computing 
for a long time again. 
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Organizing a Program 

In continuation of the cunning discussion here 
on programmin g, I'd like to present some thoughts 
about keeping a program easy to debug. Beginners 
at programming tend to write programs as one long 
"chunk" of code, having been encouraged by 
BASIC which really makes it hard to have more 
than a few subroutines. The best way to keep a 
program simple to debug is to break it down into 
sub functions such as the short examples presented 
here the last couple of times. If you have a little 
function to do such as to convert a hexadecimal 
byte to two ascii characters, you write a subroutine 
to do that function. The subroutine is given the 
byte in some standard manner (in the A accumulator 
or on the stack, for example) and it converts the 
byte to the ascii characters and "returns" with the 
characters in the D accumulator or on the stack. 
Having written such a function you write another 
little bit of code to test the subroutine. Send it some 
hex bytes and print out the results of the 
conversion. When you are satisfied with that 
subroutine, you write another to do another 
function in your program. 

A long time ago when memory was at a 
premium, the main reason for writing a subroutine 
was to "condense" repetitive functions into a 
subroutine that could be "called" from several 
places within a program. A skilled programmer 
could write a subroutine with multiple entry and 
exit points and set some "flags" in the program to 
tell it how to operate on the data passed to it Such 
schemes can really "telescope" code. That is, they 
make it possible for a routine to serve multiple 
purposes, and reduce the object code considerably. 
Maybe one of my favorite illustrations is in order 
here. In the old 6800 instruction set, there is only 
the capability to increment the X register. There is 
no simple instruction to add the contents of the B 
accumulator to X, and no way except by successive 
increments or storing X in memory and adding a 
number to it and then loading it again, to increment 
it by more than one. The following subroutine is 
entered at any of the labels, which correspond with 
the action. That is, to add 6 to X one does a JSR or 
BSR ADD6. This subroutine tucked away 
somewhere in a program that frequently adds 2 or 4 
or 5 to X, can save much much code. 

* SUBROUTINE TO ADD A SMALL VALUE TO X 

ADD 6 I NX 

ADD5 INX 

ADD4 INX 

ADD3 INX 

ADD 2 INX 

ADD1 INX 
RTS 



The main reason for subroutine use, however, 
is that of breaking the program into small chunks 
that can be debugged easly. Even if several 
functions are only needed once in the execution of 
the program, it is very beneficial to write them as 
separate subroutines and test them individually. A 
skilled programmer will write a SO page program in 
Pascal (or Assembler) and the "main program" will 
consist of one page of code that does nothing but 
call the various procedures or subroutines, passing 
them the correct parameters. 

In the examples of the last two columns, 
particularly the first of them, I discussed putting 
local variables on the stack. The use of local 
variables greatly simplifies the debug of a program. 
If a subroutine is allowed to modify the contents of 
global variables "wantonly", one can get into deep 
trouble with what theoreticians call "side effects". 
That is, a subroutine designed to do one function 
can accidentally modify a global variable that is 
being used by some other portion of the program, 
thus messing up the operation of the program 
somewhere far away from the subroutine in 
question. If input values are passed to a 
subroutine, local variables used wherever possible 
to hold the intermediate values calculated by the 
subroutine, and the final values passed back to the 
main program to be placed in the proper variables 
by that main program, one avoids a great number of 
mysterious bugs in a program. 

This approach also of course , allows you to test 
each subroutine separately. When you finally 
execute the main program and it doesn't work, 
chances are that the bug is in that portion of the 
program. If you work out the main program first, 
deciding what sub functions you will need, and 
then implement the subroutines accordingly, you 
are doing what is called "Top Down 
Programming". If you decide what subfunctions 
you will need, and write and test those first, and 
then write the main program to call them all, you 
are doing what is called "Bottom Up 
Programming". Sometimes the process of writing 
the main program is just a mental exercise. You 
decide what functions you will need by writing the 
main program "in your head" and then start to code 
the subroutines. As you test each subroutine, 
perhaps you do so by adding a few lines to the 
main program, and by the time you have finished 
testing subroutines, the main program is done as 
well. 
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I usually like to tackle what I feel will be the 
most difficult subroutine or function first. After 
getting the few difficult parts of the program 
running, it is all down hill from that point on. I 
describe my approach generally as neither top down 
or bottom up, but "from the middle out". I suggest 
you use whatever works for you, and is 
comfortable, but whatever the order of writing the 
program, the technique of breaking the problem 
down into small pieces and solving them one at a 
time will produce the most results with the least 
effort. This technique after all, is not so different 
from the way we tackle other large problems in 
other fields than computing. 

In mathematics, the process of integration is 
simply defining a large number of little pieces of 
something, and then summing some property of 
them, usually their area, to obtain a final result. In 
engineering, the same approach is used. When I 
was a teenager, I marveled that anyone could 
design something as complex as a television set. 
When I went to engineering school, I learned of 
course, that a television set consists of a tuner, an 
intermediate frequency amplifier, a couple of 
detectors, sync separators, audio amplifier, video 
amplifier, sweep voltage generators and amplifiers, 
a high voltage power supply, etc. Any one of those 
circuits consists of one or more "stages" each 
containing an active element (transistor or similar 
device) and a number of other components. Taken 
one stage at a time, the television set is not an 
overwhelming design problem. The same holds 
Due in civil engineering and architectute. The big 
problem is considered one element at a time. It 
should be no surprise that a computer program is 
best written by breaking it into a number of smaller 
sub problems or sub programs. 

Best of All Worlds (For Assembler 
Programmers) 

I have just received preliminary copies of a 
package that consists of an editor (ED) a debugger 
(CRACKER) and an assembler (CRASMB). 
Though I mentioned the above singularly, and 
presently that is correct, the package will eventually 
contain "personality modules" for many 
processors. 

Presently, these programs run under OS-9/68K. 
In my haste in preparation for a vacation, I won't 
be able to get into them very much until later. 
However, I have looked at the documentation and I 
have a few remarks about the package. 



First of all, the first processor to have 
personality modules available is the 6800. The 
6809 will follow shortly, and then, as I understand 
it, the Intel 80 series processors, and eventually the 
16 bit processors. / should mention that this 
package is the offering of Lloyd IIO and also sold 
by S.E. MEDIA. ED is, as I have said, an editor, 
and the other parts of the package may be run 
co-resident with ED. CRACKER is a complete 
debugger package that allows single stepping 
through assembler code, disassembly, breakpoints, 
and the whole array of useful debugging facilities. 
The personality modules for CRACKER will allow 
it to emulate many different processors. That is, 
you can edit a source file for a 6800, assemble it 
with CRASMB, and then run and debug it with 
CRACKER. 

This ought to be a winner package for anyone 
who develops assembler software for a number of 
diffeient processors. Imagine writing assembling 
and testing software for the 6800, 6801, 6809, 
6502, and Z80 as well as the newer 16 bit chips all 
on the same development system, and being able to 
download the object code to a stand alone EPROM 
programmer for transfer to your "target" hardware 
system. 

Add to the above, the capability of a 68020 
system, and you can actually debug code for a 6800 

faster than on a 6800 system running a 6800 
debugger since the 68020 will run about 40 times 

faster than a 1 MHz 6800 system. The same goes 
to a great degree for all of the 8 bit processors. 

Well, though I started this column with the 
indication that I didn't have many ideas for topics, I 
see that in one evening plus half an hour the next, I 
have just about an average length column. 

EOF 

Tdiun's 9(pu: I received a copy of Cracker also and it is a well 
done packfige. "KixoWing franf^at Lloyd I/O it's no surprise. T&u), 
% the modules for the other dtviees come along promptly, it *n£ be 
Just what a Cot pffoOif Have called me looking for. Jrank^Has lamed 
out some fine software in the years that I have known Him, andS.T. 
"Media is Happy to carry His tint of software. If anyone knows how 
to write assembUr/disassembler/crossassembler software, it is 
certainly jTronfc Cracker should be a winner! 

Mso, last time I was in 'Brazil, 4} yeais ago, it was certainly an 
'eye opener' for a Tennessee country boy. Wave fun y'alL 

VMti> 
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This chapter continues the discussion of the 
proposed ANSI C standard and the discussion of 
common problem areas in the use of the C language 
and its libraries. 

PROPOSED ANSI C STANDARD 
The proposed ANSI C standard has specified the 
library in a manner much more precisely and 
completely than did K & R. For example, K & R 
did not specify the actions of the toupper and 
tolower functions on arguments not lower case and 
upper case, respectively. 

UNIX System V (at least as of mid-1986) was 
used as a model, with the primary change being that 
several UNIX-specific functions were not included 
in the minimal standard library. 

Definition of the following tokens is assumed in 
the use of the library, although they are not 
automatically declared in conforming C compilers 
(and therefore are not a part of the C language): 

size^t data type of "sizeof" 
NULL null pointer value 
ermo int value of eiTor code 



Each function in the standard library is associated 
with one or more header files, each intended to be 
made a part of any program which calls the function 
(with an "#include" preprocessing directive). The 
header files declare sets of related functions and 
objects, in addition to any additional types and 
"#define" directives to facilitate their use. 



The 

proposed 

ASM standard 

has specified the 

library in a manner 

much more precisely 

and completely 

than did 

K&R 



All external functions and other identifiers in all 
of the header files, regardless whether they are used 
in a given program, are reserved. Identifiers 
beginning with an underscore are .reserved for use 
by the standard library. Thus, no C programs 
should ever declare a function name beginning with 
an underscore. Although C programs are allowed to 
call a function with name beginning with an 
underscore, such use is implementation-dependent 
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and decreases portability. The result of passing an 
improper type or value of an argument to a library 
function is generally undefined, although many 
functions handle improper values in an expected 
manner. 

The header files in the standard C library are as 
follows: 

assert.h diagnostics 
ctype.h character handling 
Umits.h limits and parameters 
math.h mathematics 
setjmp.h non-local jumps 
signal.h signal handling 
stdarg.h variable arguments 
stdio.h input/output 
stdlib.h general utilities 
string.h string handling 
time.h date and time 

Header files may be included in any order, but 
must be included before the first reference to any of 
the functions or other objects defined in them. The 
user may not legally redefine any of the standard 
header files by providing alternate files of the same 
name. 

Since any function may be defined in other 
implementations as a macro, requesting the address 
of a library function is non-portable. If a function is 
declared as a macro, each of its arguments will be 
evaluated exactly one time and its use will be 
explicitly specified with parentheses, as necessary, 
so that the method of definition of a library function 
is transparent for most purposes. If a library 
function which is implemented as a macro is 
undefined (with the use of the "#undef ' directive), 
the function of the same name is usually uncovered. 

This is important only in some cases in which it is 
necessary to ensure that a real function exists, such 
as when a function name is passed to another 
function. This usage is portable, since no error is 
generated if a macro name which has not been 
defined is undefined. 

The header file "assert.h" is used in program 
diagnostics. It defines one macro (assert) and refers 
to one macro (NDEBUG). 



The assert macro acts as if it were a function 
defined as follows: 

void assert(int expr); 

If macro name NDEBUG is defined at the point 
at which "assert.h" is included, assert has no effect 
in the program. Otherwise, it evaluates its argument 
and, if this evaluation produces zero, it writes 
information about the point of failure to the standard 
error file and usually calls the abort function. 

The header file "ctype.h" declares the "is" 
functions used for classifying characters and the "to" 
functions used for mapping characters. The value of 
each argument must be representable as an unsigned 
char or must be equal to macro EOF. 

Following are these functions: 

int isalnum(int ch); 

returns non-zero if ch is 

a letter or a decimal digit 
intisalphafintch); 

returns non-zero if ch is 

a letter 
int Lscntrlfint ch); 

returns non-zero ifch is 

a control character 
int isdigitfint ch); 

returns non-zero ifch is 

a decimal digit 
int isgraph(int ch); 

returns non-zero ifch is 

a non-space and printable 
int islower(int ch); 

returns non-zero ifch is 

a lower-case letter 
intiiprint(intch); 

returns non-zero ifch is 

printable or space 
int ispunct(int ch); 

returns non-zero ifch is 

printable but is not a 

space, decimal digit, or letter 
int isspace(int ch); 

returns non-zero ifch is 

space, form feed, horizontal 

tab, new line, carriage 

return, or vertical tab 
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int isupperfint ch); 

returns non-zero ifch is 

an upper-case letter 
int isxdigitfint ch); 

returns non-zero ifch is 

a hexadecimal digit 
int tolowerfint ch); 

returns ch ifch is not an 

upper case letter, else 

returns the lower case 

letter corresponding to ch 
int toupperfint ch); 

returns ch ifch is not a 

lower case letter, else 

returns the upper case 

letter corresponding to ch 

Note that the _tolower() and _toupperO functions 
have been dropped. They were the remnants of the 
obsolete versions of the corresponding functions 
which did not check their arguments before 
converting their case, thus returning unexpected 
results in some cases. 

The header file "limits. h" has already been 
discussed. It contains a large number of macros 
defining implementation-defined limits and 
parameters of the C compiler and standard library 
being used. 

The header file "math.h" defines several 
mathematical functions and several macros. For all 
of the functions in this group, if an input argument 
value is outside the legal range, the int ermo is set to 
the macro value EDOM and the function returns a 
predefined value. Also, if a result is not 
representable as a double value, the int ermo is set to 

the macro value ERANGE and the function returns 

the value of + or - the macro value HUGE_VAL on 

overflow or zero on underflow. 

The mathematical functions in the standard C 

library are as follows; 



double acosfdouble x); 

returns arc cosine ofx 
double asinfdouble x); 

returns arc sine ofx 
double atanfdouble x); 

returns arc tangent ofx 
double atan2(double y, double x); 

returns arc tangent of ylx 
double cos( double x); 

returns cosine ofx 



double sinfdouble x); 

returns sine ofx 
double tan(double x); 

returns tangent ofx 
double cos h( double x); 

returns hyperbolic cosine ofx 
double sinh( double x); 

returns hyperbolic sine ofx 
double tanty double x); 

returns hyperbolic tangent ofx 
double expfdouble x); 

returns exponential ofx 
double frexpfdouble x, int *exp); 

returns 2 to the power x, 

normalized to [J, I) or 0, 

and power of 2 in *exp 
double Idexpi double x, intexp); 

returns x times 

(2 to the power exp) 
double log(double x); 

returns natural logarithm ofx 

double log }0i double x); 

returns base-ten logarithm ofx 
double moafidouble x, double *ip); 

returns fractional part ofx 

and integral part in *ip 
double pow( double x, double y); 

returns x to power y 
double sqrtfdouble x); 

returns square root ofx 
intabs(inti); 

returns absolute value ofi 
double ceil(doublex); 

returns smallest integer not 

less than x 
double fabsfdouble x); 

returns absolute value ofx 
double floorfdouble x); 

returns largest integer not 

greater than x 
double finodfdouble x, double y); 

returns remainder ofxly 



C PROBLEM 

The previous C problem involved an 
investigation of the implementation dependencies 
with respect to data type length and alignment 
considerations. Some typical values of these 
parameters are as follows: 
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data type length 


alignment 


char 


1 


1 


short int 


2,4 


1,2,4 


int 


2,4 


1,2,4 


long 


4 


1,2,4 


float 


4 


1,2,4 


double 


6,8 


1,2,4,8 


char * 


2,3, 


4 1,2,4 


short int * 


2,3, 


4 1,2,4 


int * 


2,4 


1,2,4 


long * 


2,4 


1,2, 4 


float * 


2,4 


1,2,4 


double * 


2,4 


1,2,4 



The number of combinations of data lengths and 
alignments is large, although not all combinations 
are encountered in current or foreseen 
implementations. Most implementations use 
eight-bit char data types and either no alignment 
requirements or two byte alignment on non-char data 
types, although some require alignment to the data 
type length. Moreover, some implementations have 
multiple pointer lengths. 

If the length of a char data type is not eight bits, 
the lengths and alignments of the longer data types 
are often unusual when compared with those cases 
with a char data type of eight bits. Since these 
computers are often word-oriented, with word 
lengths not powers of two, the short int, int, long, 
and float data types are often single words and 
double data types are often double words, with 
alignment to single and sometimes double words. 
The char pointer length (and sometimes short int 
pointer length) is often longer than the other pointer 
lengths because of the necessity to address partial 
words. The value ranges which may be stored in 
each of the data types will almost certainly be 
different from the eight-bit-char case. 

Regardless of the length of a char data type, the 
best arrangement is usually to arrange the data types 
from longest to shortest. This is not always the best 
arrangement, as alignment characteristics in a given 
implementation may allow shorter data types to be 
placed between dissimilar longer data types in spaces 
which would otherwise be wasted as filler bytes for 
alignment. 

For the next C problem, consider defensive 
measures which might be used to help ensure 
portability and efficiency across implementations of 
compilers conforming to the proposed ANSI C 
standard. Also consider what minor revisions to the 
C language might improve the situation with respect 
to alignment and data type problems. 



EXAMPLE C PROGRAM 

Following is this month's example C program; it 
continues the B+ tree program started in the pievious 
chapter. 

insert1(a, r, h, v, z) 

REFa; 

int r. *h; 

ITEM *v; 

INFO *z; 

{ 

/* insert u to the right of a->e[rj 7 
int i, count; 
REFb; 
char *new(); 

if (a->type.leafp.k < LL) 

[ r insert z on page *a. h = false 7 

a->type.leafp.k += 1; 

*h = 0; 
for (i = a->type.leafp.k; i >= r + 2; I--) 

{ 

a->type.leafp.d[i].key * 

a->type.leafpd[i-1].key; 
a->type.leafp.d[i].count = 
a->type.leafp.d[i-1 ). count; 

} 
a->type.leafp.d[r+1]key * z->key; 

a->type.leafp.d[r+1].count « z->count; 

} 

else 

{ r page *a is full; split it and 

assign the emerging item to v 7 
♦h-1; 

b = (REF)new(sizeoffb)); 
b->page_type = LEAF; 
if (r <= L) 

{ 

if (r « L) 

{ 

v->key m z->key; 
count » 1 ; 

) 
else 

{ 

v->key = a->type.leafp d[L].key; 
count = a->type.lea(p.d[L]. count; 
for (i •> L; i >« r + 2; I--) 

{ 

a->type.leafp.d[i].key « 
a->type.leafp.d[i-1]-key; 

a->type.leafp.d[i] .count ■ 
a->type.feafp.d(i-1 ]. count; 

} 

a->type.leafp.d[r+1).key = z->key; 
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a->type.leafp.d[r+1]. count * z->count; 


a->type.indexp.e[i].key - 


} 


a->type indexpe[i-1] key; 


b>type.leafp.d(1] key ■ v->key; 


a->type.indexp.e[i].p ■ 


b >type.leafp.d[1].count » 1; 


a->type.indexp.e[i-1].p; 


for (i — 1; i <> L; i++) 


) 


I 


a->type.indexp.e[r-f 1].key « u->key; 


b >type.leafp.d[i+1].key = 


a->type.indexp.e(r+1].p = u->p; 


a->type.leafp.d[i+L].key; 


} 


b >type.leafp.d[i+1]. count = 


else 


a >type.leafp.d[i-fLl. count; 


{ f page "a is full; split it and 


) 


assign the emerging item to v V 


} 


b > (REF)new(sizeof('b)); 


else 


b->page_type - INDEX: 


{ 1* insert u in right page V 


il (r <- N) 


r- r- L + 1; 


{ 


v->key ■ a->type.leafp.d[L+1l-key; 


if (r .. N) 


for (i m 1; i <- r - 1; i++) 


{ 


{ 


v->key ■ u->key; 


b>type.leafp.d(il.key ■ 


v->p ■ u->p; 


a->type.leafp.d[L+i].key; 


) 


b->type.leafp.d[i]. count - 


else 


a->type.leafp.d(L+i). count; 


{ 


} 


v->key m a->type.indexp.e[N].key; 


b->type.leafp.d[r].key « z->key; 


v->p m a->type.indexp.e[N] p; 


b>type.leafp.d[r]. count « z->count; 


for (i . N; i >- r + 2; i~) 


for (i - r + 1 ; i <■ L + 1 ; i++) 


1 


I 


a->type.indexp.e[i].key « 


b->type.leafp.d[i].key - 


a->type.indexpe[i-1]key; 


a->type.leafp.dli+L-1 l-key; 


a->type.indexp.e[i].p = 


b->type.leafp.d[i). count > 


a->type.indexp.e[i-1 ] p; 


a->type.leafp d[i+L-1 ]. count; 


J 


J 


a->lype.indexp.e[r+1].key = u->key; 


} 


a->type.indexp.e[r+1].p . u->p; 


a->type.leafp.k « L; 


} 


b->type.leafp.k ■ L + 1; 


for (i » 1; i <■ N; i++) 


v->p m b; 


( 


} 


b->type.indexp.e[i].key » 


| 


a->type.indexp.e(i+N].key; 




b->type.indexp.e[i].p « 




a->type.indexp.e[i+N].p; 


inserti(a, r, h, v, u) 


1 


REFa; 


) 


int r. *h; 


else 


ITEM *v. *u; 


{ f insert u in right page */ 


{ 


r - r- N; 


f insert u to the right of a->e[r] V 


v->key - a->type.indexp.e[N + 1 1-key; 


int i; 


v->p m a->type.indexp.e[N+1].p; 


REFb; 


for (i ■ 1; i <■ r - 1; i++) 


char *new(); 


1 




b->type.indexp.e[i]key = 


if (a->type.indexp.m < NN) 


a->type.indexp.e[N+i+1].key; 


{ f inseit u on page "a. h = false */ 


b->type.indexp.e[i|.p = 


a->type.indexp.m += 1; 


a->type.indexp.elN+i+1].p; 


•h > 0; 


} 


for (i m a->type.indexp.m; i >■ r + 2; i— ) 


b >type.indexp.e[r].key > u->key; 


{ 


b->type.indexp.e[r|.p « u->p; 
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for (i = r + 1; i <= N; i++) 


( 

a->type.leafp.d[i]key = 


< 


a->type.leafp.d[i+1] key; 


b->type.indexp.e[i].key = 


a->type.leafp.d[i). count - 


a->type.indexp.e[i+N].key; 


a->type.leafp.d[i+1]. count; 


b->type.indexp.e[i].p = 


} 


a->type.indoxp.e[i+N].p; 


) 


) 

) 


else 

{ 


a->type.indexp.m = N; 


printf("key is not in tree\n"); 


b->type.indexp.m = N; 


•h . 0; 


b->type.indexp.pO = v->p; 


} 


v->p = b; 


} 


) 


else 


) 


{ 




I- i; 




r m a->type.indexp.m; 


r search and delete key x in b_tree a; if a page 


do 


underflow is necessary, balance with adjacant 


{ r binary array search */ 


page if possible, otheiwise merge; h = 'page a 


k = (1 + r) / 2; 


is undersize" 7 


if (x <= a->type.indexpe(k].key) 


delete(x, a, h) 


r= k- 1; 


int x; 


if (x >= a->type.indexpe[k].key) 


REFa; 


l = k ♦ 1; 


int *h; 


) 


{ 


while (r >= I); 


int i, k, I. r; 


if (l-r»1) 


REFq; 


{ 1* found, now delete e[k] V 




q = a->type.indexp.e[k].p; 


if (a->page_type == LEAF) 


delete(x, q, h); 


( 


if ph) 


I- 1; 


under(low(a, q, k, h); 


r = a->type.leafp.k; 


1 


while (r >= 1) 


else 


{ f binary array search 7 


{ 


k = (1 + r) / 2; 


if (r == 0) 


if (x <= a->type.leafp.d[k) key) 


q = a->type.indexp.pO; 


r- k- 1; 


else 


if (x >= a->type.leafp.d[k).key) 


q = a->type.indexp.e[r].p; 


Is k + 1; 


delete(x, q, h); 


); 


if fh) 


if (1 - r > 1 ) 


underflow(a, q, r, h); 


{ r found */ 


1 


a->type.leafp.k -= 1 ; 


} 


r delete key from leaf page */ 


} 


"h = a->type.leafp.k < L; 




r set h if underflow 7 


EOF 


for (i = k; i <= a->type.leafp.k; i++) 


FOR THOSE WHl 
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i arc an assembly language programmer, you have 
ceilainly used RMB on many occasions. Il is a handy item 
that can also hide details. Traditional assembly language 
programming has RMB reserving memory for data, hence the 
name Reseive Memoiy Bytes. In mostOS-9 assembly code 
the effect is the same, but in a more subtle fashion. 
Canada- the following declarations 



org o 

PARAHl RMB 2 
PARAM2 RMB 2 
PARAM3 RMB 3 
STACK RMB 200 
OATASIZE EOU . 

We rcsove3-2 byte areas of memory and a healthy area 
for the stack to reside. However, the actual memory is 
specified in the MOD declaration. Our MOD could be 
something like: 

MOD ANEND.ANAME, $11 . $81, START. DATASIZE 

The "." above set the DATASIZE 10 the accumulated 
RMB's. Actually, a tunning count is kept PARAMI equals 
0. PARAM2 equals 2. PARAM3equals4. STACK equals 
6. And DATASIZE equal 206. The assembler uses the 
MOD's declaration for memory size. Using the RMB's 
becomes a shorthand method of assigning consecutive 
values. Later when writing code the paiameters aie referenced 
by their their offsets from the pointer to the stait of data 
memory. Usually, register U is the pointer used, so to load 
D with the value at PARAM2, we enter; 

LDD U.PARAM2 



The code generated would interpret this as: 

LDD U.2 

So useful is this method that most items are assigned 
values in this manor. Many do not even represent data areas, 
but real values. Take the OS-9 enor numbers, they start out: 

ORG 200 

ESPTHFUL RMB 1 PATH TABLE FULL 
ESBPNUM RMB 1 BAD PATH NUMBER 
ESPOLL RMB 1 POLLING TABLE FAULT 
ESBMODE RMB 1 BAD MODE 
ESDEVOVF RMB 1 DEVICE TABLE OVERFLOW 

and soon. 

None of these error numbers are areas in memoiy, but are 
real values. The RMB tumsout to be a very useful way to 
assign consecutive values to these labels. 

Using this shorthand method docs requite some caution. 
The Relocatable Macro Assembler from Microware (the same 
one used in their C Compiler} uses RMB's to allocate 
memoiy. With the assembler, data would be allocated with 
something like: 

V^CT 

PARAMI RMB 2 
ENDSECT 

Here a 2 byte memory location is resvtxL The 
programmer has no control over the memory allocation. At 
link time, the memory will be assigned. In the above 
example, 2 bytes will be reserved in the data area. 

To get around this problem, there is the CSECT. A 
CSECT causes the labels to be assigned values. But the 
linker does not reserve any memory. A CSECT might 
appear 
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CSECT 

ORG 
LABEL1 RMB 2 
LABEL2 RMB 1 
LABEL3 RMB 2 

ENDSECT 

This part of code would cause LABELI to equal 0, 
LABEL2 equal 2 and LABEL3 equal 3. No memory would 
be allocated for these labels. 

GETTING INTO OS-9 

Part of my job in writing this column is to tear into 
OS-9. I try to learn what makes it work. Although I spend 
a lot or lime reading the various manuals, much or my 
research comes out of the files in the DEFS dircctoiy. They 
provide a wealth of infoimation. But sifting through all 
those RMB's can be a real pain. Most are 1 and 2 bytes with 
a few specifying 3 and 4. Going through a long list of 
RMB's and tallying them by hand grows old fast. 

I spend a lot of time with the direct page variables used 
by the system. I sat down with them one night and tallied 
them by hand. There were S3 in all and it was a good 
method to (cam adding in hex. My OS9DEFS file contained 
SOS labels. I concluded I was not going to do all of them. 
There had to be an easier way. 

There is! My interests weie in the fileOS9DEFS. So. 1 
wrote a little program called LABELS. 

IFPl 

USE . . ./DEFS/OS9DEFS 

ENDC 

END 

This is "do nothing" program . I assembled with: 

ASM LABELS S L H I12K >/P 

The L tells it to list. The S means include symbols. 
And the M is for Motorola format (non OS-9). The result 
was a neatlisting of all the labels with their hex values. As 
a bonus, they were in alphabetical order. 

Now, if you want a more detailed listing by this. Copy 
a temporary file from the one you want Call it TEMP. 
perhaps. Edit TEMP and delete ail the OPT L and OPT -1 
lines. Add an END at the last line. And assemble it. You'll 
have a listing of all the labels, their values and the 
accompanying comments. 

PUTTING IT TO USE 

Once you know where everything is located, you can use 
your higher level languages. Ihis month's listing is a 
KBASIC program, I wrote a few months back, when I did 
the column about the OS-9 devices and how they're attached 
to the system. I created this program to tabulate the devices, 
their drivers, buffer memory location, the device type and use 
count. The program draws from the first page of memory a 
pointer to the location of the device table. In L#vel 1 
systems, the system and the user share the same 64 K of 



memory. So everything can be PEEKed. I'll talk about 
Level II a little later. 

Lei me explain this month's progiam. First, wc must 
find the device table pointer. In my system it is at $0060. 
This value comes from the label listings made earlier. I 
don't need to know where the table is located. A DPEEK of 
D.DEVTBL% sets 1% equal to iL Now, all I do is go by 9 
byte inciements, getting the necessary information and print 
it in tabulated foim. 

The subroutine GTDEV gets the location of the driver, 
descriptor, static storage, file manager and use count. Notice 
the offsets from 1%. These values again come from the 
OS9DEFS file. 1 hey are found under Device Table Fonnai. 

MODN AM gets the module's name . At an offset from 
the start of the module is it's name. This comes from the 
OS9DEFS again, under Module Field Definitions. 

I think youTI find this program shows one way to use 
the direct page variables and the DEFS' files. Notice that I 
didn't use any POKEs. Although it is quite possible to alter 
the system, doing so indiscriminately could be exuemely 
fatal. My best advice is to leave things as they are. 

I should mention a few things about the KBASIC. The 
line 7r/kbasic, /r/ksjun" instiucts the compiler that it can 
make temporary files in the directory KBASIC on my RAM 
disk. The files it uses for compiling are in the dircctoiy 
KS.RUN. When KBASIC runs it changes its working 
directory frequently. If you don't include this line it will go 
to its default directories. 

Also, this progiam uses DPEEK to return 2 byte values. 
Many BASIC'S do not have this. They return single byte 
values with a PEEK. If you were to translate this program 
into BASIC09, the line: 

Driv»-dpeek <i%) 
would become 

Driv=PEEKti)*2S6 + PEEK(i + l) 

I diopped the "%", since B AS IC09 icquircs you to 
prcdeclare the variables as integer values. 

Another item woith mentioning is the leversc slashes in 
the PRINT USING statement. They define a string field. 
The numbers tucked between the slashes are not printed in 
the final code. I use them to better sec the width of the field. 
The area between the slashes could have just as easily been 
left blank. Anything put between them will not be printed. 
With the exception of TIMES, which is a pxudo string 
that returns the time, eveiything else is fairly straight 
forward. 1 he constructions used here arc similar to those in 
BASIC09. I think you should have no trouble with iL 

NOW FOR THE OTHER GUV 

l-evel D systems differ form L-evel I. Level II users each 
get a 64 K chunk of memory. The system gets its own 64K 
too. So, attempting to PEEK into a memory location in 
your area will show what's is there, but it isn't the direct 
page variables. Level II users have to use system calls to 
look into other areas of memory. 
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It is casica to view memory by its extended adreses. 
This would make available $00000 to SFFFFF. Not all 
systems would have memory at these locations. The amount 
of memory would depend on how much RAM is available. 
A typical memory map for the Level II system would appear: 

SFFFFF 

KERNEL AND 
BOOTSTRAP ROM 
SETOOO 

I/O DEVICES 

SFE000 

ADDITIONAL ROMS 

RAM 
S00000 

There aie a number of routines that can be used to access 
the different memory areas. Memory can be moved using 
FSMOVE. Memory can be looked at using calls like 
fSLDAXY or FSLDDXY. Some require the Task number, 
others the DAT image pointer. A simple way to get 
infon nation from another area is the FSCPYMEM . Ihis 
l«vel II call copies memory from some area to yours. Entry 
to the routine requires register D to coniain the DAT image 
poinler, X Ihe offset of the block to begin copy, Y the byte 
count and U the destination buffer. 

A simple call to get the systen is direct page would be: 

LDD 10000 DAT IMAGE 

LDX 10000 ZERO OFFSET 

LDY 1256 THE NUMBER OF BYTES 

LDU BUFFER 

OS9 FSCPYMEM 

At the end of Ihe call the buffer will contain 256 bytes of 
the system's direct page. 

Armed with all this information, I am siue you are ready 
to attack the system. Learn what you can! 

LISTING 

* 

* Name: DEVICES 

* By: Ron Voigts 

* Date: 9-SEP-86 

* To Compile: KS DEVICES 

* 

* Devices will return a tabulation of all 

* devices attached It will Include the 

* device, the manger, and the driver 

* Also, the storage location and user count 

* This is for a Level I system 
* 

dir /r/kbasic, /r/ks.run 



Main PRINT 

PRINT ■ LISTING OF ATTACHED DEVICES'; 
PRINT ' AT ■ ; TIMES 
* The value of D.DevTbl comes from OS9DEFS file 
D.DevTbl»-S0060 
PRINT 'DEVICE DRIVER 

PRINT "MANAGER STORAGE UC ■ 

PRINT ' ■ ; 

PRINT • ' 

i*-dpeek (D.DevTbl*) 

GOSUB GtDev 

WHILE DrivloSOOOO 

Address %-Desc% 

GOSUB ModNam 

PRINT USING "\234S678901234\ ■ , NamS; 

Address %-Driv% 

GOSUB ModNam 

PRINT USING •\234567B901234\ ■ , NamS; 

Address%»Fmgr% 

GOSDB ModNam 

PRINT USING '\234S678901234\ ",NamS; 

StorageS-HEXS (Statt) 

UCS-RIGHTSS (HEXS) User ' ) ,2) 

PRINT DSING '\23\ \\ ■ , Storages, UCS 

il-i%+9 

GOSUB GtDev 
ENDHHILE 
END 



* Returns the device locations 

* This is the format of the device table 
GtDev Driv%-dpeek(i%) 

Stat%-dpeek(i%+2) 
Desc%=dpeek (i»+1) 
Fmgr%-dpeek(i% + 6) 
Usrs'=peekU% + 8) 
return 



* On entry Address! points to the start of a 

* module 

* On exit NameS is the the modules name! 

* 

ModNam NamS""" 

w%»dpeek (Address%+4) 
Nam . Addr*-Address*+w% 
N'-peek (Nam. Addr») 
WHILE N'>0 

NamS-NamS+CHRS(N') 
Nam.Addr%=Nam.Addr»+l 
N'-peek(Nam.Addr%) 
ENDHHILE 

NamS-NamS+CHRS (N"-128) 
RETURN 



EOF 
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Security would not stop him; after all, he 

was the design manager of the whole plant. And 
besides, if he was bringing in his television, two 
dozen donuts and an industrial size coffee pot, 
then he surely must have a good reason. It was 
superbowl weekend. His intention was as simple 
as it was unorthodox - to ease the weekend 
overtime burden of a handful of very key 
workers. A year prior to this, these draftsmen, or 
layout designers as they are called in the 
semiconductor industry, may have just as easily 
been found flipping burgers or pumping gas. In 
that year, they had learned some basic 
electronics, and some elementry drafting 
principles. As a result, these designers had 
become the critical path to the completed design 
of the most complex 32 bit microprocessor to 
date. To facilitate matters, the coffee, donuts and 
the final quarter of the Superbowl were a small 
price for a great return. 

Layout Design: An Overview 

The layout design of an integrated circuit is 
only one part of the design cycle. The initial 
phase of this cycle is spent in defining what that 
integrated circuit will do; this takes approximately 
six months. Implicitly, there had been some 
marketing input which indicated a demand for the 
integrated circuit. The intended customer base 
may have been a specific company or the general 
market. Several more months are dedicated to the 
part specification. And approximately a half of a 
year will be dedicated to the logic diagram. The 
logic is the symbolic representation of the 
functions in the integrated circuit. Depending on 
the complexity of the part, the initial engineering 
work can take up to two years. 

The next phase of the cycle, the layout 
design, is where the theoretical begins to gel into 
the practical. On the average the time spent in 
layout may be nine months to a yearj. The final 

phase is the fabriation of the part, and if there are 
no design problems, this phase can take up to 



three months. The lead time is obviously a major 
concern especially in an industry as dynamic as 
the semiconductor business. Obsolescence can 
occur even in the design cycle. 

The first phase of the actual layout of the 
integrated circuit is called"chip planning". This 
can be thought of as the roadmap of the part. The 
lead layout designer will interface with the design 
engineering team to determine the placement of 
"blocks" of circuitry. Here there are two basic 
concerns. The first concern is the electrical 
implications of a block's location. The other 
criterion is the spatial ramifications of where a 
block, or functional unit, will be placed. The 
spatial concerns are important as several 
integrated circuits will eventually be placed on a 
silicon wafer; they in turn will be diced into 
individual integrated circuits. The more 
efficiently the blocks are arranged on the 
individual integrated circuit, or chip, the more 
chips per wafer; this has direct cost saving 
benefits in the eventual fabrication process. The 
layout designer is generally more apt to be 
concerned with the spatial issues, while the 
design engineering staff will advocate the 
electrical issues. It is essential that there is strong 
two-way communication between both respective 
concerns. Ideally, communication is optimized 
because the more experienced layout designers 
will be placed in positions of leadership. 
Nevertheless, there is still great potential for 
problems stemming from various subjective 
factors such as intra-layout power struggles, 
inter-design power struggles, and unclear 
methods for conflict resolution. 

Once the chip plan is reasonablly stabilised, 
the chip (integrated circuit) is sectioned into 
managable areas. These areas are championed by 
a section leader who may delegate small areas to 
be laid out, or he may layout areas himself. This 
layout process requires that the designer be able 
to convert the logic to schematic, and then he/she 
must convert from schematic to "drawn" form. 
This final conversion is performed on gridded 
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mylar and resembles a composite version of the 
shapes that will be implanted on to the wafer at 
different steps in the fabrication process. As an 
example, the metal layer will be drawn in 
conjunction with the contact layer, which 
connects the metal with other layers. Once 
completed, the drawing will be "digitized" which 
means that every layer will be hand-traced and 
every polygon's vertex will be transferred to a 
computer. Eventually, after several stages of 
checking, this data will be transferred to a mask 
making shop. Here glass representations of the 
layers are produced. Only clear and dark areas 
are on these masks. The fabrication lines will 
employ a photolithographic process to the 
eventual end, an integrated circuit. 




It must be noted in passing that the 
drawing, which is at a scale many magnitudes 
larger than the fabricated version, will reflect 
tolerances from one layer to another - or to itself. 
These tolerances are called "ground rules" and it 
is imperative that a layout designer commit these 
ground rules to memory. There has been a 
widespread movement to automate this process 
with the aid of computers. For example, the 
gridded mylar is now being replaced with 
computers which display a grid and enable the 
designer skip the tedious hand-drawing step and 
directly input the data into the computer. 

Layout Design: What changes will 
the future bring? 

As with many highly technological 
occupations, that of the layout designer is 
constantly in flux. In the past, the lead layout 
designer was required to act as a liason between 
the design engineers and the layout team working 



on the chip. Members of the team were hand- 
picked by the manager of the layout department. 
The transition from a formalized layout design 
department, to one where the individual layout 
designers report directly to design engineering, is 
a trend that is gaining popularity. One of the key 
reasons for this transition is the computer. 
Computer aided design, C. A. D. , has accounted 
for the computer's transition from a storage 
device to that of an active design tool2- The use 
of a technique called the standaid cell approach is 
one of the key reasons for the more dynamic 
utilization of the computer. The basic idea behind 
this concept is that design cycles can be greatly 
speeded up by modifying generic drawings 
resident on the computer as opposed to re- 
designing each new piece of logic from scratch. 
There is an implicit change in philosophy with 
the acceptance of this new design methodology. 

One of the original benefits of hand-drawn 
layout was the lightly-packed drawings it 
yielded. The bulk of the concern has since shifted 
in emphasis to the point where reduced design 
cycles are lop priority. Spacial issues, more a 
layout concern, lake a second priority. Integrated 
circuits are becoming more complex, more 
dense, larger in transistor count, and larger in 
size. Microprocessors, which are in 
today'spersonal computers, may be a half inch 
on a side, or 500 mils square. There is a inverse 
relationship between die size and the gross die 
per wafer 
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Very large scale 
integration, VLSI, is becoming the standard; here 
200,000 or more transistors are packed on the 
chip3. This trend toward complexity would 

imply a perpetuating future for the layout 
function. Yet, the complexity also would imply 
the need for specialized engineering arenas. 
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arenas which have less empirical underpinnings. 
It is doubtful that doom is on the hoiizion for 
layout designers, yet layout design, as it is 
presently conceived, will see dramatic shifts of 
emphasis in the near future. This may imply 
more of a supporting role for the layout design 

function, as opposed to an end in itself. This 
transition is occuring presently; it is being fueled 
by the gradual acceptance of automated layout 
techniques. Computers place standard cells, or 
smaller sections of these cells which are correct 
by construction as far as the layout tolerances are 
concerned. For an analysis of the increases in the 
per hour drawing of transistors (the smallest unit 
which the individual layout designer draws) 

HMC LMOUT M miM 



R 

I* 

I" 

X 

li 

10 



Verification and the Schedule 

Before mask-making and fabrication can 
occur, verification of the layout must precede. 
When problems are encountered, the drawings 
must be reworked. The severity of the problem 
dicates the amount of rework, nevertheless, all 
problems impact the schedule in varying degrees. 
There are three types of verifications that must 
take place. One of these, design rule (or ground 
rule) verification, verifies that the spaces between 
materials are correct. Uncorrected, these types of 
problems yield direct shorts or other equally 
disabling situations. The second verification, is a 
functional verification. Functional verification 
implies connectivity checks and the verification 
of layout-to-logic. Correct layout-to-logic 
signifies that the layout which is drawn exactly 
corresponds to the logic or function the design 
engineer intended. This check was formerly done 
by hand but is now handled by computers. The 
layout is converted from the database format on 
the computer to a format whereparticular signals 




can be isolated through Boolean operations. 
These signals are also on the computer in a 
format called a netlist. Not only does this 
automated functional verification imply a 
reduction in the time that was formerly alloted in 
the layout design schedule; but it also suggests 
that the layout, which is verified against the logic 
through the netlist, can be created by the netlist. 
If this concept came to fruition, it would most 
certainly imply a change in the layout design 
function. The third check is that of performance 
verification. Here measurements such as 
resistance, capacitance and timing are verified. 
Presently, the layout design function 
demonstrates varying degrees or concern with the 
three types of verification. Naturally, the layout 
designer would be most interested in the ground 
rule violations he created. He, however, would 
be nonchalant about a circuit's timing, which is a 
subset of the performance verification. It must be 
noted that the problems that generate the most re- 
work are uncovered in the performance and 
functional verifications. Dealing with a design 
rule error is a trivial matter and encroaches on the 
design schedule very little as compared to a 
performance problem. For the layout design 
function to continue to exist given the 
technological advances mentioned above, the 
designer must metamorphose from a myopic 
draftsman to a quasi-engineer. 



Project Management and Layout 
Design 

The design of an integrated circuit can be 
realistically viewed as a project. To furthur use 
operations management terms, layout design can 
be viewed as a task. The usage of these terms are 
relative, but the key issue is that the problems of 
controlling resources is quite applicable to the 
design function. Likewise, some type of project 
management must be employed to assist in 
control aspects, whether it is explicit or implicit. 
The term "critical path" is used liberally in 
popular design literature; that does not imply that 
CPM is the de facto method for the project 
management of an integrated circuit's design. In 
fact, some of the major criticisms of CPM are 
very applicable in the design sphere. 

There are some basic assumptions that must 
be understood before CPM can be sucessfully 
adopted as a project management tool. One of 
these assumptions is that projects can be 
identified as entities with a clear beginning and 
ending point. Another assumption is that a 
project's activity sequence can be specified and 
networked. Afinal assumption is that project 
control should focus on the critical patfv;. 
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To address the first assumption from the 
perspective of the design function, it is clear that 
the design environment is not particularly 
conducive to a rigidly enforced network of 
activities. Flexibility is not only desirable, it is a 
mandatory requirement. The design of an 
integrated circuit can be likened to a physical 
representation of a very complex software 
package. To carry the analogy furthur, if 
anything is coded in the software which causes a 
malfunction, the whole package could be 
rendered useless. Likewise, such an 
interdependent relationship exists in the 
designing of an integrated circuit. Partially 
functional integrated circuits jeapordize tenuous 
customer-supplier relationships. Effective project 
control must fluidly adapt to a changing 
environment. Unfortunately, this concept does 
not marry well with CPM as layout tasks and 
design tasks have a capricious nature which defy 
any formalized networking. 

Project activity sequence may be more 
predictable in other arenas, but in the design 
cycle of an integrated circuit, this concept is 
unreasonable. It is, in fact, quite likley that a 
design engineer require that a layout designer re- 
designs the very first piece of logic that he gave 
him several months prior. It is impossible to 
network this into a schedule. To some extent, the 
use of computers in the design phase has had a 
"double edge sword" effect. While computers 
have enhanced the verification functions, they 
have also given designers the ability to 
manipulate huge quantities of data at periods that 
may have been formerly considered prohibitively 
late in the design cycle. The "networking" 
required in CPM would not integrate smoothly 
with the dynamic design requirements mentioned 
above. 

The third assumption, that project control 
should focus on the critical path, is rendered 
equally as profitless when trying to apply tenets 
of CPM to the design function. The propensity 
for change mentioned above, was fueled by a 
host of inputs to the design cycle. These inputs 
could be marketing, circuit design, layout design 
or systems design (systems design inputs can be 
viewed as those from prototype development). At 
a first glance an integrated circuit's design may 
appear to be a series of tasks where the critical 
path would be readily identifiable. The 
interdependent and dynamic elements mentioned 
above makes the critical path a mirage. Change is 
inevitable, yet good channels of communication 
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are mandatory if haimful effects on schedules are 
to be minimized. It must be noted that formalized 
methods of project control, such as CPM, should 
not be totally abandoned, just modified to 
account for the relentless changes. 

Conclusion 

Layout design is a task which is in 
transition. Computers, schedules, and levels of 
expertise are spawning a re-definition of the 
layout function and its spot in the design cycle. 
For the layout designer to adapt he/she will be 
required to gain familarity with other support 
functions. The designer will be less specialized, 
and have a broader perspective of the design 
cycle. The designer will become well-versed in 
the area of CAD, and must become acquainted 
with hardware and software from all aspects of 
design, not just those dedicated to the layout 
task. He/she will be aware of the contingent 
nature of the design cycle. In lieu of any 
formalized methodologies for project control, the 
layout designer must become a communicator 
who is as versed in the areas of electronics as 
he/she is in the spatial design of the circuit. By 
corrollary, the educational level of the future 
layout designer will be on the rise. The future 
layout design function has the potential to 
develop fiom a narrowly-defined supporting task 
to that of a multi-faceted contributor in an 
integrated design philosophy. 
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jl rustsaproudrrwcnt! I feJt tonpted to pas 

out cigars and announce that it has arrived. Well I 
can't give you a cigar, but I can tell you about it. It is a 
new software package from SouthEast Media for 
Basic09. What makes it exciting for me is that I 
created it! 

It is B ASIC09 TOOLS. The TOOlS coieist 
of 21 subroutines for Basic09. 6 were written in C 
Language and the remainder in assembly. All the 
routines are compiled down to native machine code 
which makes them fast and compact. It is perhaps 
best to show you a list of them. 

1 . CFILL - fills a string with characters 

2. DPEEK - Double peek 

3. DPOKE - Double poke 

4. FPOS- Current file position 
5.r5EE-Hlesize 

6. FTR1M -remo ves leading spaces from a string 

7. C ETPR - returns the currcn t process ID 

8. CETCHT - gets 32 byte option section 

9. CETUSR - gets the user ID 

10. GTJME - gets the tone 

1 1 . INSERT - insert a string into another 

12. LOWER - converts a string into lowercase 

13. READY - Checks for available input 
14. SEIPRIOR -changes a process priority 

1 5. SEIXJSR - changes the user ID 

16. SETOPT - set 32 byte option packet 

17. ST1ME - sets the time 

18. SPACE -adds spaces to a string 

19. SWAP - swaps any two vaiiables 

20. SYSCAI 1 - system call 

21 . UPPER — converts a string to uppercase 



TOOLS 
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In writing these routines, I evaluated what was 
needed. I checked what was available in other 
basics. I also looked at other languages like Pascal 
and C. I examined the system calls to find out what 
can't be used directly from Basic09. And I looked for 
ways to make programming life a little easier for 
Basic09 programmer. The result was the 21 routines 
above. They handle strings, input/output, file 
information and access to the OS- 9 system. Here is a 
brief description of a few of them and some examples. 

Many Basics contain some variation of SWAP. 
There is none to be found in Basic09. It is simple and 
yet very handy. It allows the swapping of any two 
variables. The only requirement is that they be 
alike. Now you can write sort routines and easily 
SWAP records, no matter what their type. 

INSERT complements the MfD$ command. MIDS 
returns a portion of string. It is usually used in 
comparisons and extracting parts of a string. INSERT 
reverses the process. It will take some string and 
plunk it into another. Try this one. 

DIM line,name5TRINCl60| 

DIMfdNTH^ER 

RUN spaceOire) 

name:= "BASIC09 TOOLS" 

p:=(LEN(line>-LEN(r»ame))/2 

RlfN inscrKnarreline.p) 



'line'. 



Poof! The string 'name' will be centered in string 
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Oh, the other call to SPACE fills the line with 
spaces. It can also be used to pad a line with spaces. 

RUN spaaKnan*vLEN (name)) 

pads the string with spaces to its full length. 
Then? is a more generic form called CFILL. 

CFILL is short for Character FILL. It repeats a 
string into another one. This little routine 

DIMsSTRlNCllI] 
RUN cfilK'* » 

will produce 



The GETOPT and SETOPT routines get and replace 
the 32 byte option packet for an open path. Imagine 
you want to turn off the pause feature for some listing 
purpose. Normally you would use a line like: 

SHELL tmode .1 -pause" 

You have the overhead of creating a new shell and 
executing tmode from the commands directory. Or you 
can get the options packet toggle the pause off and 
replace it. These two routines can do this for you. 
Another plus is when your program is ready to exit, it 
can return the original 32 bytes with SETOPr. 
Everything will be left unchanged. You can do this 
and a lot more. The TOOLS package has an example 
of the PAUSE toggling. You'll find many more uses for 
it. 

READY is another useful routine. It returns the 
status of a SCF device opened on a path. In the 
TOOLS package is included an example of ho w to 
create a customized version of INKEY. There is an 
example on the disk. Imagine too! Create a program , 
use READY to check the keyboard and meanwhile do 
other things. When you get a TRUE, you know there 
is input available. 



FPOS and PSIZE can come in real handy for file 
handling. They return the current position and size of 
a file. The returned value is a REAL number. And 
there is no need to rewind the file. Everything is 
taken care of for you. 

Perhaps the most powerful one of theTOOLSis 
SYSC ALL. This one lets you pass register information 
and execute any OS-9 system call. The registers are 
then passed back. Imagine, you can execute any 
system call directly from Basic09. This means that if 
you don't see the tool you need, you can create your 
own. I give one example on the disk. It shows how to 
create a directory from Basic09. With this one you 
can do almost anything the system will let you. 

This is only a small sampling of the package. 
There is a lot more in it. All the routines generate a 
Basic09 Parameter Error, if you should incorrectly 
pass the parameters. Errors can be intercepted with 
ON ERROR GOTO. The routines will generate other 
errors as they are encountered with the exception of 
SYSC ALL, which returns its errors as part of the B 
register. All the routines are under 256 bytes, they 
won't take up a lot of room in memory. And they are 
all in machine code, which means fast. 

BASQ09 TOOLS is available from SOUTHEAST 
MEDIA. The cost is $44.95. This includes the source 
code as well as the tools. As time goes on I will 
include more examples in the BASICALLY OS-9 
column. So if you're a Basic09 programmer, you'll find 
these TOOIS just what you need. 
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Most C piogiams require some keyboard input 
following a piompt. This is easy to do in C, but not 
so easy in FORTH. The reason is that FORTH 
programs originally took their input directly from a 
disk file or from a remote sensor, and not from the 
keyboard. As a result, there is no close FORTH 
equivalent to the C "scanf ' standard I/O library 
function. 

Prompting for keyboard input is very easy in 
FORTH; you only need to use the ." message" 
structure to display any prompt you could possible 
want on the output device. For the moment, I will 
assume that eveiyone knows how to do this, and 
not spend any more time on it. 

However, taking the keyboard data is not nearly 
as simple, especially if you want to be compatible 
with the three "standard" forms of FORTH. 
Probably, the most general way to accomplish this 
is first to accept the data as a common ASCII string 
and, second, to parse the string in order to fit into 
the program's input requirements. 

The INPUTS Funclion 

The INPUTS function is relatively simple, but it 
does a lot of things. As written here, INPUTS must 
be entered with an address already on the Data 
Stack. This is done so that the function can be as 
general as possible; simply enter the address 
(probably PAD will be the most often used) just 
before you call INPUTS . For example: 

: NAME CR ." Prompt: " PAD INPUTS ; 

The fust form of INPU1S that I will describe in 
detail will work with any version of FORTH, but 
the second form will not work with fig- FORTH, 
because fig-FORTH lacks the USER variable 
SPAN . Since we will probably need to know the 
character count later, we might as well create the 
variable SPAN now; it does not have to be a user 
variable. 



For all of the usual good reasons, we should 
also create the constant I-B-L , which stands for 
Input-Buffer-Length. Incidentally, you may 
wonder at why I choose very long and descriptive 
names for my definitions; it is so that there will 
never be a name clash with another function I may 
write. 

We need several copies of the starting address of 
the string buffer, and there are several ways to 
make these copies. My preference is the simplest 
and most obvious, DUP the pointer until we have 
enough copies; 2 copies in this case. 

I have always believed that initializing a buffer 
may not be absolutely necessary, but the extra time 
and code was well worth the cost for the peace of 
mind that came from the expenditure. Therefore, 
the next step is to fill the buffer with $20, <SP>; 
this uses up one copy of the address pointer. Notice 
that the key word is spelled BLANKS , which has 
a different spelling, but the same function, as 
BLANK in the FORTH-83 version of INPUTS. 

There are 256 bytes in the buffer, but that is 
entirely arbitrary. I chose 256 because that is the 
number of bytes in a FLEX disk sector. I seriously 
doubt that there is any advantage to making the 
buffer any larger than this, but you certainly could 
make it smaller, if you needed to conserve the 
memory. As I stated before, I am 

trying to write one general function which can 
be used in all circumstances without requiring any 
changes. 

Since it is so often necessary to know the length 
of an ASCII string before it can be manipulated in 
FORTH, the next line of the definition counts the 
number of characters. The last character counted is 
the one which is not a <SP> at the beginning of the 
string of terminating <SP>'s in the buffer. In other 
words, all of the characters within the string are 
counted, including any <SP>'s, but none of the 
trailing <SP>'s are counted. However, initial 
<SP>'s are included in the count. If this is 
confusing, just type in the INPUTS function, run it 
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with various strings, and look at the memory 
dump. You should then understand the action of the 
function; in fact, that is a good practice to follow 
routinely, any time. 

The SWAP DROP is necessary because 
-TRAILING puts both the count and the address on 
the Data Stack, and we n*ed to DROP the pointer to 
get rid of it. It is then easy to store the count in 
SPAN . 

As you can see, the FORTH-83 version of 
INPUTS does the same thing as the fig-FORTH 
version. It is just a shorter definition because of the 
presence of the SPAN user variable. 

Number Entiy 

Entering numbers into a FORTH program in 
iesponse to a prompt is almost as easy as entering 
an ASCII string, because we can use INPUTS as 
the main part of our definition. This definition is 
called simply INPUT . 

Since one could expect that any number entered 
in response to a prompt would be used immediately 
or stored in a convenient variable, 1 decided that 
there was no reason not to use PAD for the input 
buffer for numbers. Therefore, the use of INPUT 
is somewhat simplified over INPUTS. 

Once the string is safely stored, it can be 
convened easily by NUMBER . The phrase PAD 
1- is necessary because of the "peculiarity" of the 
NUMBER pointer having to be 1 less than the 
address of the first byte of the string to be 
converted. There is a good reason for this, but I 
will not go into it now. 

Notice that there is no difference in INPUT for 
fig-FORTH or for FORTH-83. 

I am a little unhappy with INPUT because there 
is no automatic error protection built into the 
definition. Furthermore, there is no easy way to 
add it later. Any sort of bad input, such as 
overflow, a sign in the wrong place, etc. will cause 
the program to crash. That is really not very good 
practice, but I left it so in order to make the 
definition a general one and not very complex. 

Here is what I meant about making the definition 
complex by adding error protection. As the 
definition of INPUT now stands, it can accept input 
in any practical number base. But, in order to 
protect INPUT from overflow from too many input 
digits, the number of ASCII characters would have 
to be limited to 10 digits in decimal, 8 digits in 
hexadecimal, or 1 1 digits in octal. Now, I ask you, 
how can you write a simple definition to cover just 
those three likely possibilities? 

The alternative to complexity is to leave it as is, 
and be 

careful with your typing. I don't like that, and I 
would appreciate any suggestions. 

There is another point of caution regarding 



INPUT , but it is not an error caused by incorrect 
data. Note must be taken of the fact that the output 
from INPUT is always a 32-bit number. If you are 
using INPUT to fetch a 16-bit number, then you 
must follow it with a DROP . For example, 
entering 32 in response to INPUT will putO 32 on 
the Data Stack, and a following word expecting a 
16-bit number will read the and not the 32! 
Therefore, you must drop the before you ask for 
the 32. 

A Special Case 

There are times when we only want a single 
digit as data, as we might if we were making a 
selection from a short menu. My suggestion is 
contained in the definition of INPUT I . 

The first thing to do is to get the keyboard input 
and insure that it actually is an ASCII digit. If it is, 
then we convert the ASCII into binary by 
subtracting the ASCII value for "0" from the data 
on the stack. The remainder must be the input 
number, in binary. 

If the input fails the test for an ASCII digit, then 
it is discarded. RECURSE (also known as 
MYSELF in fig-FORTH) forces recursion .That is, 
the function is repeated as many times as necessary 
to get legitimate input. This also makes it 
impossible to enter any number of more than one 
digit. 

Once a valid digit is entered, it is duplicated and 
displayed. 

Notice that it is not necessary to press 
<RETURN> with the INPUT1 function, and the 
entered digit is a 16-bit integer. 

For those of you without a recursion capability, 
there is another version which uses the 
BEGIN...UNT1L loop instead. 

FORTH for the CoCo 

A review of COLOR-FORTH from 
HOYT STEARNS ELECTRONICS 

This version of FORTH is not new and has been 
reviewed before in 68 MICRO JOURNAL, but not 
with this viewpoint. Let me say tight now that this 
is an excellent version of fig-FORTH for the Color 
Computer, but it makes extensive use of the BASIC 
ROMS, so it cannot be adapted to another 
computer, and no one should even by to do so. 

COLOR-FORTH cannot make use of another 
operating system, so you don't need 64K, FLEX, 
SK*DOS. or OS-9. This should make 
COLOR-FORTH attractive to someone on a tight 
budget. You don't even need a disk system to get 
started. It is possible, through built-in definitions, 
to run strictly with tape; although, tape is in no way 
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as convenient as disk storage. You can even use a 
combination of tape and disk storage. This might be 
useful if you have only one disk drive. 

COLOR-FORTH has several words which 
allow convenient coupling to the BASIC ROMS, so 
it is relatively easy to make use of the graphics and 
sound functions already there. However, there are 
no sound words already defined and only two very 
primitive graphics words. As a result, you must be 
prepared to write your own sound and graphics 
definitions. The means are there, you just have to 
figure them out on your own. 

An "enhanced" fig-FORTH 

COLOR-FORTH is a nearly exact rendition of 
fig-FORTH, with a few concessions made to the 
facts of CoCo life. The most obvious change is in 
the use of a 512-byte screen, instead of the 
conventional 1024-byte FORTH screen. 
Furthermore, there is a very clever, but somewhat 
complicated, screen editor which makes program 
writing about as easy as one could ask for. A disk 
is limited to 315 screens, or blocks, by the nature 
of the CoCo disk ROM. However, the number of 
blocks you can get on a tape is limited only by the 
length of the tape and your patience. 

I had no double running a number of programs 
in fig-FORTH taken directly from "FORTH 
DIMENSIONS", including the famous and 
oh-so-convenient CASE structure. I found no 
problems with any definitions, until I tried to use 
some fancy manipulations of the pointer addresses 
CFA , LFA , NFA , etc. This may have been 
because the programs I was trying to use were 
originally written for the 8080/Z80, and I did not 
fully understand the algorithm the author was 
using. I have run into this problem with other 
fig-FORTHs, so I doubt that we should really be 
concerned. I mentioned it simply in the interest of a 
complete report. 

COLOR-FORTH is enhanced by a large number 
of definitions which belong to the FORTH-79 
standard. Therefore, if you keep firmly in mind that 
COLOR-FORTH is really a fig-FORTH, then you 
should find it very easy to convert programs written 
to the FORTH-79 standard. As nearly as I can tell, 

there are only 34 essential definitions which 
have a different name from that used in 
COLOR-FORTH, or which have to be defined 
from scratch. The data in TABLE 1 should be all 
that you need to write the necessary definitions. 
TABLE 2 lists the needed name changes. Please let 
me know if I have left something out. 

Conversion of FORTH-83 programs is not as 
easy, because of several philosophical changes 
made when going from FORTH-79 to FORTH-83. 
The most notable changes were in the definitions of 
PICK , ROLL , and DO...LOOP . Actually, all this 



really means is that you have to be more careful 
when you make the conversion. In rare 
circumstances, you may have to rewrite a 
DO...LOOP , but this was not necessary in the few 
cases that I tested. 

The bad news 

This review would not be complete if I did not 
report on those things which detract from the value 
of COLOR-FORTH. Mostly, they revolve around 
the instruction manual. 

The manual does an adequate job of supplying 
cookbook instructions in loading COLOR-FORTH 
and transfering it to disk, but, beyond that, it is 
hardly more than a glossary of most of the defined 
words, some of which are simply a reprint of the 
FIG glossary. The tape I received for review has 
more definitions on it than are described in the 
manual; this sounds like a bonus, until you try to 
use the extra words! I still have not figured out a 
couple of them. 

Another complaint about the manual is that I 
think that it should have more space devoted to the 
editor. As a general statement, I don't like screen 
editors as much as I do line editors. Therefore, I 
was really surprised at how much I liked the editor 
supplied with COLOR-FORTH. Unfortunately, the 
user is left with trying to figure out how to use the 
editor by fumbling around with it. This is not too 
bad if you have a disk, but it could be so frustrating 
to a tape user that he might give up in disgust 
before learning enough about the editor. And, 
without the editor, there is very little one could do 
with FORTH. 

The last complaint I have about 
COLOR-FORTH is really not completely fair, in 
the sense that I have never seen but one FORTH 
which did a decent job with error messages!! All 
fig-FORTHs that I know of are very terse and 
limited with explanations for errors; at times, the 
only error message is simply a "?". This is just not 
enough! Unfortunately, it is traditional, so most 
FORTH writers have stuck with it. I don't like it, 
and I say so to everybody who will listen. Oh well, 
at least we know where the error is, even if we 
don't know why. 

Beginner's Problems 

There is a definite trend now for language 
vendors to depend on other sources to teach the 
language that they are selling, and not to make 
much of any effort to include a tutorial with their 
own documentation. This is the case with 
COLOR-FORTH. Personally, I think that the trend 
has gone too far with everyone, not just with 
COLOR-FORTH. There is no way that a newcomer 
to FORTH could leam the language with just the 
information supplied 
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K-BASIC 

K-BASIC under OS-9 and FLEX will compile 
TSC BASIC, XBASIC and XPC Source Code Files. 




K-BASIC now makes the multitude of TSC XBASIC Software 
available for use under OS-9. Transfer your favorite BASIC 
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DISASSEMBLERS 

\UPKR SLEUTH from Computer Sytum Consultants Interactive 
Disassembler; eurondy POWERFVL! Disk File Bbaiy/ASCU 
GiKniBOwK% Absolute or FULL Disassembly. XR£F 
Gcn-raior , Libel "Name Changer" , and File* of "Stajvlanl Label 
Name*" for different Opmung System*. 

Color Computer SS-50 Bus loll "I AL. Soar*) 

CCD I32K Rtad) Obj. Only S'9.00 

F. S99D0 . CCF. Obi Only tso.oo u. sioo.oo 

CCF.wlSeurce S99.00 0. S10I.00 

CCO. Obj. 150.00 Only 

OS9 6SK Obi. 1100.00 wSmttm S300 00 
DYNAMITE+ -- Excellent standard 'Batch Mode' Disassembler. 
Includes XRiiF Generator and "Standard Label" Filel. 
Special OS-9 optiont w/ OS-9 Version. 

CCF. Obj. Only SIOOOO ■ CO. Obi. Only S 59 95 

F. " • SIOOOO - 0. object only SISOM 

U. • • MOO 00 

PROGRAMMING 
LANGUAGES 

PL/9 from Windruih Micro Syitems - By Graham Trait. A 
combination Editor Compiler Debugger. Direct sourcc-to- 
obiecl compilation delivering fan, compact, re-entrant, 
ROM able. PIC. 8 A 16-bit Inlegen & 6-digit Real 
numben for all real-world problems. Direct control over 
ALL System resources, including interrupts. Comprehensive 
library support; simple Machine Code interface,- itep-by-stcp 
tracer for instant debugging. 500+ page Manual with 
tutorial guide 

F . CCF - SI98M 

PASC from S.E. Media - A Flex9 Compiler with a definite Pascal 
"llavor". Anyone with a bit of Pascal experience should be 
able to begin using PASC to good effect in short Older. The 
PASC package comes complete with three sample programs: 
ED (a syntax or structure editor), EDITOR (a simple, public 
domain, screen editor) and CHESS (a simple chess program). 
The PASC package come complete with source (whiten in 
PASC) and documentation. 
FLEX S9S.00 

WHIMSICAL from S.E. MEDIA Now supports Real Numbers 
"Structured Programming" WITHOUT losing the Spaad and 
Control of Assembly Languagel Single-pass Compiler 
features unified, user defined I/O; produce! ROMable Code; 
Procedure* and Modules (including pre -com piled Modules); 
many "Types" up to 32 bit Integers, 6-digit Real Numbers. 
unlimited sited Arrays (vectors only); Interrupt handling; 
long Variable Names; Variable Initialization: Include 
directive; Conditional compiling: direct Code insertion; 
control of the Stack Pointer: etc. Run-Time subroutines 
inserted ai called during compilation. Normally products 
10% less code thou PU9 
F and CCF 1195 00 

KANSAS CITY BASIC from S.E. Media Basic for Color 
Computer OS-9 with many new commands and sub- fund tons 
added. A full implementation of the IF-THEN EI.SE logic ii 
included, allowing nesting to 255 levels. Strings are 
supported and a subset of the usual string functions such as 
LEFTS. RIGHTS, MIDS, STRINGS, etc. are included. 
Variables are dynamically allocated. Also included are 
additional features such as Peek and Poke. A must for any 
Color Computer user running OS-9. 
CoCo OS-9 S39.95 

C Compiler from Windruih Micro Systems by James 
McCoih. Full C for FLEX except bit-fields, including an 
Assembler. Requires the TSC Relocating Assembler if user 
desires to implement his own Libraries 
F and CCF - J29J 00 
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C Compiler from Introl - Full C except Doubles and Bil 
Fields, streamlined for the 6809. Reliable Compiler; FAST, 
efficient Code. More UNIX Compatible dun most. 
FLEX. CCF. OS 9 (Level II ONLY). V ■ S57S.00 
PASCAL Compiler from Lucldata •■ ISO Based P-Code 
Compiler. Designed especially for Microcomputer Systems. 
Allows linkage U> Assembler Cade for maximum flexibility. 
F and CCF i" - 199.95 F 8 " - 199.95 
PASCAL Compiler from OmegaSoft (now Certified 
Software) •- For the PROFESSIONAL; ISO Based, Native 
Code Compiler. Primarily for Real-Time and Process 
Control applications. Powerful; Flexible. Requires a 
"Motorola Compatible" Relo. Asmb. and Linking Loader. 
F and CCF - S12S.00 - One Year Maim. SIOOOO 
OS-9 69OO0 Version - S900M 
K BASIC - from S.E. MEDIA -- A "Native Code" BASIC 
Compiler which is now Fully TSC X BASIC compatible. 
The compiler compiles lo Assembly Language Source Code. 
A NEW. streamlined. Assembler is now included allowing 
the assembly of LARGE Compiled K-BASIC Programs. 
Conditional assembly reduce* Run-time package. 

FLEX. CCF. OS-9 Compiler /Assembler S199JM 
CRUNCH COBOL from S.E. MEDIA - Supports large subset of 
ANSI! Level I COBOL with many of the useful Level 2 
festures. Full FLEX File Sliucaires, including Random Files 
and the ability to process Keyed Files. Segment and link 
large programs at runtime, or implemented as a set of 
overlays. The System requires S6K and CAN be run with a 
single Disk System. A wry popular product 
FLEX. CCF. Normally S199O0 
Special Introductory Price S99.9S 
FORTH from Stearns Electronics •• A CoCo FORTH 
Programming Language. Tailored to the CoCo) Supplied on 
Tape, transferable lo disk. Written in FAST ML. Many 
CoCo functions (Graphics, Sound, etc.), Includes an Editor, 
Trace, etc. Provides CPU Cany Flag accessibility. Fast 
Task Multiplexing, Clean Interrupt Handling, etc. for the 
"Pro". Excellent "Learning* tool I 
Color Computer ONLY - S58.95 
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CROSS ASSEMBLERS 

TRUE CROSS ASSEMBLERS from Computer Systems 
Consultants -- Supports 1802/5, Z-80. 
6800/1/2/3/8/1 1/HCI I. 6804, 6805/HC05/ 146805. 
6809/00/01, 6502 family. 8080/5. 8020/1/2/35/C35/39/ 
40/48/C48/49/C49/50/8748/49. 8031/51/8751, and 68000 
Systems. Assembler and Lining formats •■me as urgct 
CPU's formal Produces machine independent Motorola S- 
TexL 68000 or 6809. FLEX, CCF, OS-9. VniFlex 
any object or source each ■ $50.00 
any i object or source - $100.00 
Set of all object $200.00 . Source $300.00 

XASM Crow Assemblers for FLEX from S.E. MED1 A -This 
set of 6800/1/2/3/5/8, 6301. 6502. 8080/5. and Z80 Cross 
Assemblers uses the familiar TSC Macro Assembler 
Command Line and Source Code format, Assembler options, 
etc.. in providing code for the target CPU's. 
Complete set. FLEX only - $150.00 
CRASMB from LLOYD I/O - Supports Motorola's, Intel's. 
Zilog's, and other's CPU syntax for these 8-Bit 
microprocessors: 6800. 6801. 6303, 6804. 6805. 6809, 
6811 (all varieties); 6502, 1802/5, 8048 family, 8051 
family, 8080/85. Z8. Z80. and TMS-7000 family. Has 
MACROS. Local 1-abcls, Label X-REF. Label Length to 30 
Chars. Object code formats: Motorola S-Records (text). 
Intel HEX -Records (text), OS9 (binaiy). and FLEX (binaiy). 
Written in Assembler ... e.g. Very Fast. 
Availibiliiy: MOTOROLA, INTEL, OTHER. COM PLETE SET 
CPUs CPUs CPUs CPUs 

FLEX9 $150 $150 J150 J399 

OS9/6809 SI 50 S150 $150 $399 

OS9/68K J432 

CRASMB 16.32 from LLOYD I/O - Supports Motorola's 
68000. and has same features as the 8 bit version 
OS9/68K Object code Format allows this cross assembler to 
be used in developing your programs for OS9A58K on your 
OS9/6809 computer. 

FLEX, CCF, OS-9/6809 $24900 

UTILITIES 



1 



BaslcOO XRef from S.E. Media -- This Basic09 Cross 

( Reference Utility is a Basic09 Program which will produce a 
"pretty printed" listing with each line numbered, followed 
by a complete cross referenced listing of all variables, 
external procedures, and line numbers called. Also includes 
a Program List Utility which outputs a fait "pietty printed" 

tr i listing with line numbers. Requires Basic09 or RunB. 
\ & CCO ob). only - $39 95. w/ Source ■ $79 95 

BTree Routines - Complete set of routines to allow simple 
implementation of keyed files -for your programs - running 
under Basic09. A real time saver and should be a pan of 
evety serious programmers tool-box. 
A CCO obj. only - $89.95 

Lucldata PASCAL UTILITIES (Requires LUCJDATA Pascal 

ver3) 

Availability eeganda- 

F.F1EX. CCF -Color Computer FLEX 

C* - OS-9. CCO s Co lor Computer OS9 

U. UniFLEX 

CCO - Color Compute, Disk 

CCT - Colot Compear Tape 

• OS -9 a a Trademark gf Moowaia end htoiomle 
'FL£XeaTradsma/kofTe<*rcal Syaiams Consultants 



XREF — pioduce a Cross Reference Listing of any text; oriented 

to Pascal Source. 
INCLUDE - Include other Files in a Source Text, including 

Binary - unlimited nesting. 
PROFILER — provides an Indented. Numbeied. "Slructogram" of 

a Pascal Source Text File: view ihe oveiall structure of large 

programs, program integrity, etc. Supplied in Pascal Source 

Code; requires compilation. 

F, CCF — EACH 5" - $4000. S" - $5000 
DUB from S.E. Media - A UnlFLEX BASIC decompiler 

Re-Create a Source Listing from UniFLEX Compiled basic 

Progiams. Works w/ AIX Versions of 6809 UniFLEX basic. 
V - $219 95 

DATABASE 
ACCOUNTING 

XDMS from Westchester Applied Huilntss Sj Hems - 
Powerful DBMS: M.I.. program will work on a single sided 
5" disk, yet is F-A-S-T. XDMS Level I provides an "entty 
level" System for defining a Data Base, entering and 
changing Ihe Data, and producing Reports XDMS Level II 
adds the POWERFUL "GENERATE" facility with an English 
Language Command Structure for manipulating the Daia to 
create new file Structures, Son, Select. Calculate, etc. 
XDMS Level ED adds special "Utilities" which provide 
additional ease in setting up a Data Base, such as copying 
old data into new Data Structures, changing System 
Parameters, etc 

XDMS System Manual ■ $24 95 

XDMS Lvl IF A CCF - JC0.9J 

XDMS Lvl UFA CCF - $199.95 

XDMS Lvl III -F A CCF . $269 95 
XDMS IV from Westchester Applied Business 
Sj stems -XDMS IV is a brand new approach to data 
management. It not only pennils users to describe, enter 
and retrieve data, but also to process entire files producing 
customized reports, scrttn displays and Jite output. 
Processing can consist of any of a set of standard high level 
functions including record and field selection, sorting and 
aggregation, lookups in other files, special processing of 
record subsets, custom report formatting, totaling and 
subtotal ing, and presentation of up to three related files as a 
"database" on user defined output reports. 

XDMS IV . F, CCF STAR DOS, SK'DOS $350.00 

Upgrades to XDMS IV - $250.00 

MISCELLANEOUS 

TABULA RASA SPREADSHEET from Computer Systems 
Consultants TABULA RASA is similar to 

DESKTOP/PLAN; provides use of tabular computation 
schemes used for analysis of business, sales, and economic 
conditions. Menu-driven; extensive repoit-gcneration 
capabilities. Requires ISC's Extended BASIC. 

F and CCF. U - $50.00. wl Source - $100.00 
DYNACALC -- Electronic Spread Sheet for the 6809 and 
68000. 

F. OS-9 and SPECIAL CCF - $200.00. U - $395.00 
OS-9 6SK ■ $595.00 
FULL SCREEN INVENTORY/MRP from Computer Systems 
Consultants Use the Full Screen Inventory 

System/ Materials Requirement Planning for maintaining 
inventories. Keeps item field file in alphabetical order for 
easier inquiiy. l.ocale uid/or print recoids matching partial 
or complete item, description, vendor, or attributes; find 
backorder or below stock levels. Printouts in item or 
vendor order. MRP capability for the maintenance and 
analysis of Hierarchical assemblies of items in the 
inventory file. Requires TSCs Extended BASIC. 
F and CCF, V - $50.00, wl Source ■ $100.00 
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FULL SCREEN MAILING LIST horn Computer Syileoit 
Consultant* — The Pull Screen Mailing Liu System pcovidci 
■ means of maintaining simple mailing Liu. Locale all 
records matching on partial or complete name, city. Hale, 
up, or attribute! for Listings or Labels, etc Requires TSCi 
Extended BASIC. 

F and CCF. U - S50.00. w/ Source ■ 1100.00 

DIET-TRAC Fontoner from S.E. Media - An XBASIC program 
that plain a diet in terms of either calories and percentage of 
carbohydrates, proteins and fait <C P G%) or grams of 
Carhuhydratc. Prate m and Fat food exchanges of each of the 
iu basic food groups (vegetable, bread, meal, skim milk. 
fruit and fat) for a specific individual. Sex, Age. Height, 
Present Weight, Frame Size, Activity Level and Basal 
Metabolic Rate for normal individual arc taken into accural. 
Ideal weight and sustaining calories for any weight of the 
above individual arc calculated. Provides number of days 
and daily calendar after weight goal and calorie plan il 
determined. 

F ■ S59 95. V - SS9 95 

LOW COST PROGRAM KITS from Southeast 

Media ■■ lite following kits are available for FLEX on either 

5 or 8 inch disk. 

I. BASIC TOOL-CHEST $29.95 

BUSTER.CMD: preuy printer 

IJNRXREF.BAS: line crott-referencer 

REMPACBAS.SPCPACBAS.COMPAC.BAS: 

remove tupeilluous code 

STRIP BAS: superfluous line-numbers nripper 
J. FLEX UTILITIES KIT $39.95 

CATS.CMD: alphabetically-toned duectory listing 

CATD.CMD: date-sorted directory listing 

COPYSORT.CMD: file copy, alphabetical] y 

COPYDATE.CMD: file copy, by date-order 

FILEDATB.CMD: change file creation date 

INFO.CMD (A INFOGMX.CMD): tells disk autibutcs ft 

contents 

RELINK CMD (ft RELTNK82): re-order* fragmented free 

chain 

RESQ.CMD: undeletes (recovers) a deleted Tile 

SECTORS.CMD". show teaor order in free chain 

XL CMD: super text lister 

3. ASSEMBLERS/DISASSEMBLERS UTILITIES 

$39.95 
LINEFEED.CMD: 'modularise' disassembler output 
MATII.CMD: decimal, hex. binary, octal conversions ft 
tables 
SKIP.CMO. column stripper 

4. WORD ■ PROCESSOR SUPPORT UTILITIES 

$49. 95 
FULLSTOP.CMD: checks for capitalization where required 
BSTYCIT.BAS (.BAC): Stylo to dot-matrix printer program 
NECPRINT.CMD: Stylo to dot-matrix printer filter code 

5. UTILITIES FOR INDEXING $49.95 
MENU.BAS: selects required piogram from list below 
INDEX BAC: word index 

PHRASES BAC: phrase index 

CONTENT. BAC: table of conlenu 
rNDXSORT.BAC: fast alphabetic sort routine 
FORMATER.BAC: produces a 2 -column formatted index 
APPEND.BAC: append any number or filet 
CI1AR BIN: line leader 



(eTs) 



Inlet 5106006630 



842-4600 M 

^t» liir 

%* IftittA 

3900 Caaaandrt Smtlh Rd 
Hmaon. TN 37343 



lOV WifOfmtliOrt 
CSH ttlS) I4t HJ' 



CoCo OS-*" FL1K- 

SflrTIUARE 



SOLVE from S.B. Media - OS-9 Levels I and C only. A 
Symbolic Object/Logic Verification ft Examine debugger 
Including inline debugging, disassemble and assemble. 
SOLVE IS THE MOST COMPLETE DEBUGGER we have seen 
for the 6809 OS-9 serietl SOLVE does it aUI With a rich 
selection of monitor, assembler, disassembler, 
environmental, execution and other miscellaneous 
commands, SOLVE it the MOST POWERFUL tool-kit item 
you can own! Yet, SOLVB it limple to use! With complete 
documentation, a snapl Eveiyone who has ordered Ihil 
package has ravedl See review - 68 Micro Journal - 
December I98S. No 'blind' debugging here, full screen 
displays, rich and complete in information presented. Since 
review in 68 Micro Journal, this it our fasten moverl 
Lew/j I All only . OS-9 Rtgvlar 1149,95 
SPECIAL rfnRODUCTrON OFFER S69.9S 

DISK UTILITIES 



OS-9 VDItk from S.E. Media - For Level I only. Use the 
Extended Memoiy capability of your SWTPC or Gimii CPU 
caid (or similar format DAT) for FAST Program Compiles, 
CMD execution, high tpeed interprocess communication! 
(without pipe buff en), etc. - SAVE that System Meroofy. 
Virtual Disk size it variable tn 4K tncreOrnenU up to 960K. 
Some Assembly Required. 

Uvtl I OS-9 obj. S79 9S; w> Sourct V49 95 

O-F from S.E. Media - Wriuen in BASIC09 (with Source), 
includes: REFORMAT, a BASIC09 Program that reformats a 
chosen amount of an OS-9 disk to FLEX Formal to it can be 
used normally by FLEX: and FLEX, a BASIC09 Program that 
does the actual read or write function to the special O-F 
Transfer Disk: user-friendly menu driven. Read the FLEX 
Directory, Delete FLEX Files, Copy both directions, etc. 
FLEX users use the special disk just like any other FLEX 
disk 

O - 6SO9I68O00 V9.95 

LSORT from SB. Media - A SORT/MERGE package for OS-9 
(Level I ft II only). Sons records with fixed lengths or 
variable lengths. AUowt for either ascending or descending 
tort. Sorting can be done in either ASCII sequence or 
alternate collating sequence. Right, left or no justification 
of data fieldt available. LSORT includes a full set of 
comments and errors messages. 
05.9 S8S.00 

HIER from S.E. Media - HIER is a modirn tutrarckai noragt 
sysumfor uitn undtr FLEX. It answers the needs of those 
who have hard disk capabilities on their systems, or many 
files on one disk - any tize. Using HIER ■ regular 
(any) FLEX disk (8 • 5 . hard disk) can have tub 
directories. By this method the problems of assigning 
unique names to filet ft lett burdensome. Different files 
with the exact aame name may be on the tame disk, at long 
at they are in different directories. For the Winchester user 
this becomes a must. Sub-directories are the modem day 



FULL SCREEN FORMS DISPLAY from Computer Systems 
Consultants - TSC Extended BASIC program supports any 
Serial Terminal with Cursor Control or Memoiy Mapped 
Video Displays: substantially extends the capabilities of the 
Program Designer by providing a table-driven method of 
describing and uting Full Screen Displays. 

F and CCF, U - 125 00. wi Source . 150 M 

!!! Please Specify Your Operating System & i)Lsk Size !!! 

A.aJUetlrry laosnda- 

F.FLEX. CCF -Ce4a» Co neuter FlEX 

O . OS-B. CCO > CotorCon-A**' OS-9 
U.UnflEX 

CCO - Ceiar Cempuiw Orsk 
CCT -CekwCompulwlapa 

* OS-9 rt a Trademark ol Mnwwata and Motorola 

* FLEX ■ a Traoamani ot Tachmcal Sydems Conatilanlt 
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solution that til current Urge lyttemi ute. Each 
directory looks to FLEX like i regular rile, 
except they have the extension '.DIR'. A full let 
of directoiy handling program! are included, making Hie 
operation of HIER simple and straightforward. A special 
wsuli package U included to install HIER to your pmlicular 
version of FLEX. Some assembly required. Install indicates 
each byte or reference change needed. Typically - 6 byte 
changes in source (furnished) and one assembly of HIER is 
all that is required. No programming required] 
• lit induction Special • $69.95 

COPYMULT from S.E. Media - Copy 1.ARGE Disks to seveial 
rmaller disks. FLEX utilities allow the backup of ANY size 
disk to any SMALLER size diskettes (Hard Disk to floppies, 
8" to 5". etc.) by simply insetting diskettes as requested by 
COPYMULT. No fooling with directoiy deletions, etc. 
COPYMULT.CMD understands normal 'copy* syntax and 
keeps up with files copied by maintaining directories for 
both host and receiving disk system. Also includes 
BACKUP.CMD to download any size "random" type file; 
RESTORE.CMD to restructure copied "random" files for 
copying, or recopying back to the bost system; and 
FREELINK.CMD as a "bonus" utility that "relinks" the free 
chain of floppy or hard disk, eliminating fragmentation. 

Compltuly documented Assembly Language Source files included. 
AIL 4 Prograna (FLEX. 8' or 5") $99.50 

COPYCAT from Lucidau •- Pascal NOT required Allows reading 

ZTSC Mini-FLEX, SSB DOS68, and Digital Research CP/M 
Disks while operating under FLEX 1.0. FLEX 2-0. or FLEX 
TX\ 9.0 with 6800 or 6809 Systems. COPYCAT will not 
"*i perform miracles, but, between the program and the manual, 
^*" you stand a good chance of accomplishing a transfer. Also 
" includes sane Utilities to help out. Programs supplied in 
\ Modular Source Code (Assembly Language) to help solve 
1 unusual problems. 

1 F and CCF 5~ . SSODO F 9" - 165.00 

VIRTUAL TERMINAL from S.E. Media ■ Allows one 
terminal to do the woik of severaL The user may start as 
many as eight task on one terminal, under VIRTUAL 
TERMINAL and switch back and forth between task at will. 
No need to es.it each one; just jump back and forth. 
Complete with configuration program. The best way lo keep 
up wiili those background piogrems. 
O A CCO - obj. only • $49.95 
FLEX DISK UTILITIES from Computer Systems Consultants - 
• Eight (8) different Assembly Language (w/ Source Code) 
FLEX Utilities for evety FLEX Users Toolbox: Copy a File 
with CRC Errors; Test Disk for errors; Compare two Disks', 
a fast Disk Backup Program; Edit Disk Sectors; Linearize 
Free -Chain oil the Disk; print Disk Identification; and Sort 
and Replace the Disk Directory (in sorted order). -- PLUS •■ 
Ten XBASIC Programs including: A BASIC Resequencer 
with EXTRAs over "RENUM" like check for missing label 
definitions, processes Disk to Disk instead of in Memoiy, 
etc. Other programs Compare. Merge, or Generate Updates 
between two BASIC Programs, check BASIC Sequence 
Numbers, compare two unsequenccd Tiles, and 5 Programs for 
establishing a Master Directoiy of several Disks, and 



Availability legends- 

F . FLEX. CCF . Color Co raW » r flex 

O . 0*9. CCO = Color ComputorOS-9 

U . UniFLEX 

CCO . Color Computer Owk 

CCT - Color Computer Tap* 

' OS-9 is a Trademark of Micrgwwe and ktolorola 

* FLEX a a Trademark of Technical Systems Consultants 



sorting, selecting, updating, and printing paginated linings 
of these Tiles. A BASIC Cross-Reference Program, written 
in Assembly Language, which provides an X-Ref Listing of 
the Variables and Reserved Woids in ISC BASIC. XBASIC. 
and PRECOMPILER BASIC Programs. 
ALL Utilities include Source? (either BASIC or AL. Source 
Code). 

F and CCF - 150.00 

BASIC Utilities ONLY for UniFLEX -• $30.00 

COMMUNICATIONS 

CMODOf Teieconununicaiicns Program from Computer 
Systems Consultants, Inc. — MenU-Diiven; supports 
Dumb-Terminal Mode, Upload and Download in non- 
protocol mode, and the CP/M "Modern?" Ciirisleiucn 
protocol mode to enable communication capabilities 
for almost any requirement, Written in "C*. 

FLEX, CCF. OS-9. UniFLEX .63000 A 6809 

with Source SIOOjOO . wlo Source 150.00 

X-TALK from S.E. Media - X-TALK consists of two disks and a 
special cable, the hookup enables a 6809 SWTPC computer 
to dump UniFLEX Tiles directly to the UniFLEX MUSTANG- 
020. This is the ONLY currently available method to 
transfer SWTPC 6809 UniFLEX files to a 68000 UmFLEX 
system. Gimix 6809 users may dump a 6809 UniFLEX file 
to a 6809 UniFLEX five inch disk and it it readable by the 
MUSTANG-020. The cable is specially prepared with 
internal connections lo match the non-standard SWTPC SO/9 
I/O Db25 connectors. A special SWTPC S+ cable set is also 
available. Users should specify which SWTPC system 
he/she wishes to communicate with the MUSTANG 020. 
The X-TALK software is furnished on two disks. One eight 
inch disk contains S.E. Media modem program C MODEM 
(6809) and Ihe other disk is a MUSTANG-020 five inch disk 
with C-MODEM (68020). Text and binaiy Tiles may be 
directly transferred between the two systems. Ihe C- 
MODEM programs are unaltered and perform as excellent 
modem programs also. X-TALK can be purchased with or 
without ihe special cables, but this special price it available 
to registered MUSTANG 020 users only. 

X-TALX Complete (cable. 2 dish) 199.95 
X-TALK Software (2 disks only) 169 95 

X-TALK with CMODEM Source $149.95 
XDATA from S E. Media . A COMMUNICATION Package for the 
UniFLEX Operating System. Use with CP/M. Main Frames, 
other UniFLEX Sysiems, etc. Verifies Transmission using 
checksum or CRC; Re-Transmits bad blocks, etc. 
U - $299.99 

ASSEMBLERS 

ASTRUK09 from S.E. Madia - A "Structured Assembler for the 
6809" which requires the TSC Macro Assembler. 
F. CCF - $99.95 
Macro Assembler for TSC - The FLEX STANDARD 
Assembler. 

Special - CCF $35.00: F $50.00 
OSM Extended 6809 Macro Assembler from Lloyd I/O. -- 
Provides local labels. Motorola S records, and Intel Ilex 
records; XREF. GeneOrate OS-9 Memory modules under 
FLEX. 

FLEX. CCF. OS-9 $99.00 
Relocating Assembler/Linking Loader from TSC. -- Use 
wiih many of the C and Pascal Compilers. 
F . CCF $150.00 
MACE, by Graham Troll from Windrush Micro Systems -• Co- 
Resident Editor and Assembler; fast interactive A.L. 
Programming for smalt to medium-sized Programs. 
F. CCF ■ $75 M 

X.MACE - MACE w/Cross Assembler for 6800/1/ 

2/3/8 F . CCF - $98.00 
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WORD PROCESSING 

JUST from S.E. Medii - Tut Formatter developed by Ron 
Anderson; for Dot Mum Piinlen. provides many unique 
futures. Output "Formatted* Text lo the Display. Uk the 
FPRtNT.CMD supplied for producing multiple copies of the 
"Formatted" Text on the Printer INCLUDING IMBEDDED 
PRINTER COMMANDS (very useful at other times also, aitd 
worth the price of the program by itself). "User 
Configurable" for adapting to other Printers (comes set up 
for Epson MX-80 with Graft rax); up lo ten (10) imbedded 
"Piinter Control Commands". Compensates for a "Double 
Width" printed line. Includes the normal line width, 
margin, indent, paragraph, space, vertical skip lines, page 
length, page numbering, centering, fill, justification, etc. 
Use with PAT or any other editor. 

* Now supplied as a two disk set: 

DuJt It: JUST2.CMD obj.cl Jilt. JUS12TXT PL9 source FLEX . 
OC 

Disk »2: JUSTSC object and source in C: FLEX ■ OS9 - CC 

The JTSC and regular JUST C source are two separate piograms. 
JTSC compiles to a version that expects TSC Word 
Processor type commands, (,pp rp .ce etc.) Great for your 
older text files. The C source compiles to a standard syntax 
JUST.CMD object file. Using JUST syntax (.p ,u .y etc.) 
With all JUST functions plus several additional printer 
formeuing functions. Reference the JUSTSC C source. For 
those wanting an excellent BUDGET PRICED word 
processor, with features none of the otherx have. This is ill 
Disk (I) - PL9 FLEX only - F A CCF ■ U9.95 
Disk Sti (2,-F* CCF A OS9 (C version) - $69.93 
OS-9 68K0O0 complete with Source ■ $79.95 
PAT from S.E. Media - A full feature screen oriented TEXT 
EDITOR with stlJ the best of "PIE™". For those who swore 
by and loved only PIE, this ts for youl All PIE features and 
muah morel Too many features to list. Afld if you don't 
like these, change or add your own. PL-9 source furnished. 
"C" source available soon. Easily configured to your CRT. 
with special confiig section. 
Regular FLEX $ 129 SO 

• SPECIAL INTRODUCTION OFFER • $79.95 

SPECIAL PATlJUST COMBO (wliourc*) 

FLEX $9995 
05-9 68K Version S229.00 
SPECIAL PATlJUST COMBO 68K 1249.00 
Note: JUST in "C" source available for OS.9 
CKDRIC from S.E. Media - A screen oriented TEXT EDITOR with 
availability of MENU' aid. Macro definitions, configurable 
permanent definable MACROS' - all standard features and the 
fastest 'global' functions in the west. A simple, automatic 
terminal config program makes this a real 'no hassel' 
product. Only 6K in size, leaving the average system over 
165 sectors for text buffer • appx. 14,000 plus of free 
memoiyl Extra fine for programming as well as text. 
Regular $ 129 95 

SPECIAL INTRODUCTION OFFER FLEX $69.95 
BAS-ED1T fiom S.E. Media - A TSC BASIC or XBASIC screen 
editor. Appended to BASIC or XBASIC. BAS EDIT is 
transparent lo normal BASIC/XBASIC operation. Allows 
editing while in BASIC/XBASIC. Supports the following 
functions: OVERLAY, INSERT and DUP LINE. Make 
editing BASIC/XBASIC programs SIMPlfl A GREAT lime 
and effort saver. Programmers love ill NO more retyping 
entires lines, etc. Complete with over 25 different CRT 
terminal configuration overlays. w> Source 
FLEX. CCF, STAR DOS Regular $69.95 
Limited Special Offer 13995 
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SCREDITOR III from Windrush Micro Systems - Powerful 
Sciecn-Oiicntcd Editor/Woid Processor. Almost 50 different 
commands; over 300 pages of Documentation with Tutorial. 
Features Mulli Column display and editing, "decimal align" 
columns (AND add them up automatically), multiple 
keystroke macros, even/odd page headers and footers, 
imbedded printer control codes, all justifications, "help" 
support, store common command series on disk, esc. Use 
supplied "sel-ups". or remap the keyboard lo your needs. 
Except for proportional printing, this package will DO IT 
ALU 

6900 or 6809 FLEX or SSB DOS. OS-9 - SI 75. 00 

SPF.LLB "Computer Dictionary from S.E. Media - OVER 
150,000 words! Look up a word from withal your Editor 
or Word Processor (with the SPH.CMD Utility which 
operates in the FLEX UCS). Or check and update the Text 
after eolry; ADD WORDS to the Diclionaiy, "Flag" 
questionable words in the Text. "View a word in context" 
before changing or ignoring, etc SPELLB first checks a 
"Common Word Diclionaiy", then the normal Dictionary, 
then a "Personal Word List", and finally, any "Special Word 
List" you may have specified. SPELIJi also allows the use 
of Small Disk Storage systems. 
F and CCF - SI29 9S 

STYLO-GRAPH from Great Plains Computer Co. -- A full- 
screen oriented WORD PROCESSOR - (uses the 51 x 24 
Display Screens on CoCo FLEX/STAR-DOS. or PBJ 
Wordpak). Full screen display and editing: supports the 
Daisy Wheel proportional punters. 

NEW PRICES 6809 CCF and CCO - S99.95, 
F or O ■ SI79 95. U - S299 95 
STYLO-SPELL from Great Plains Computer Co. - Fast 
Computer Diclionaiy. Complements Stylograph. 
NEW PRICES 6809 CCF and CCO - $69 95, 
F orO ■ $99 95. U - SH9.95 
STYLO- MERGE from Great Plains Computer Co. - Merge 
Mailing Lin lo "Form" Letters, Prim multiple Files, etc., 
through Stylo. 

NEW PRICES6809 CCF and CCO . $59.95, 
For O ■ $79 95. U - $r29.95 
STYLO-PAK — Giaph + Spell + Merge Package Deallll 
ForO- S32995. U ■ S549.95 
O. 68000 $59500 

GAMES 

RAPIER • 6809 Chess Program from S.E. Media - Requires 
FLEX and Displays on Any Type Terminal. Features: Four 
levels of play. Swap side. Point sooiing system. Two 
display boards. Change skill level. Solve Checkmate 
problems in ) .2-3-4 moves. Make move and swap sides. 
Play while or Mack. This la one of the strongest 
CHESS programs running on any microcomputer, 
estimated USCF Rating 1600* (better than most 'club' 
players at higher levels) 
F and CCF . S79.9S 
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F-FIEX.CCF . Colo. Computer FLEX 
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CCT . Color Computer lap* 
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'FLEXataTradamaniol Technical Systems Consuluaitt 
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within the package. One must buy at least one 
book, or acquire the equivalent help somewhere 
else, in order to make even the most minimal use of 
COLOR-FORTH. Surely, some compromise can 
be found in order to give more help to beginners 
within the language package. 

So, what can a beginner do to learn enough 
FORTH to enjoy using it? One certainly cannot 
learn to use FORTH without some help, and 
probably books are the only source open to 
everyone. Leo Brodie's "Starting FORTH" is 
usually the one recommended, but it has some 
problems which make it very confusing for some 
beginners. Unfortunately, the local book store or 
the library usually do not have a very good 
selection of FORTH books, so it is hard to examine 
a book before purchase. 1 hope to review some ot 
the FORTH books, expecially those intended for 
beginners, but I can't do that here. In any case, 
"Starting FORTH" is OK for learning to use 
COLOR-FORTH. 

The best aiiemative for the beginner is to contact 
the FORTH Interest Group, P. O. Box 8231, San 
Jose, CA 95155. They can supply information on 
a local FORTH group which would be very pleased 
to help the beginner get started 



« ' i 

( fig- PORTS version or I»ot( 

< ) 

2S< CONSTANT I-B-l [ Input-Buffer-Length i 

VARIAhU SPAN ( number of characters input > 

: UTPUTS ( adr — ) 

OOP DUP ( make aitri ceplaa of "adr" ) 

I-B-L BLANKS I claar buffer to all <SP> | 

I-B-l BXPECT I fetch up to bfr. length of chars) 

I-B-L -TRAILING | count tiuaUac of characters > 

SNAP OROP SPAN 1 ; I store count ( clean up Data St*.) 

I " * •* • ) 

) 

I roRTB-t) version of INPUTS I 

( ) 

I5« CONSTANT I-B-L I Input-Buff er-Length ( 

: INPUT* ( adr ) 

DOT ( sake extra copy of "adr" J 

2SC BLANK ( clear buffer to all <3P> ) 

X-B-L EXPECT ; < fetch up to bfr. length of chara) 

( I 



: INPUT ( -- d > 

PAD INPUTS I fetch the input Into the buffer ) 

PAD 1- NUHBCH ; ( convert the string Into a number) 

* ) 

) 

( Recursion required j 

' I 

: INPUT 1 ( -- n ) 

KIT < fetch an ASCII char. troe> keybrd) 

DUP 7ISDIGIT I be aure It is a number ) 

ir I It is * number | 

ASCII - [ convert to digit by subtraction I 

BUS ( not a numbe r J 

FOR THOSE Wi 



tutor 



■ r«j«ot Invalid input 
I totem 4 pcofMr iftp-Jt 





Recursion not required 


) 


INPUTI 1 — n ) 




BBC IN 




KBY 


( fetch an ASCII char, from keybrd) 


OUT 7ISOIGIT 


t be aure it is a number ) 


ir 


1 it is a number ) 


ASCII - 


4 convert to digit by subtract ion ) 


TRUI 


( flag to exit loop ) 


I LSI 


t not a number } 


CROP 


{ reject invalid input ) 


run then 


( force A new input i 


UNTIL 1 




FORIB-TB 


colo*- roan 



VARIADL* 

2! 

21 

2CONSTANT 

20VER 

2VARIABLI 

CONVERT 



DO- 
CK 

O- 

DEPTH 

OKAX 



VARIABLB VARIABLE ; 
21 DO* »R I R> 2* •. I 
21 BUS >R 2» * R> f .• 
1 2C0HSTAMT <»UILOS , , 0OIS> 21 ! 
I 20VCR « PICK « PICK ; 
I 2VARIABLI VARIABLE . ; 
: CONVERT BEGIN I* DUP >R Ci BASE t DIGIT 

NX I LI SNAP BASC • UM* DROP ROT BASE • UK- 
D. DPL I l> If 1 DPL *( CMDir R> 
RIVCAT R> ; 
: D- OMINUS 0» .' 
: DO- OR 0- ; 
: CX 3 ROLL 20W - ir 2DROP < IP I ILSE EMDIP 

ILK > IP 20ROT 1 ELSE 2DROP SXDXr EMDIP I 
• o- D- DO- 1 

I OEPTK SPt SO • SWAP - 2/ 1 
: OflAJt 2 PICK 2 PICK 2 PICK 2 PICK CK 

IP 2SVAP 2DR0P KL£t 2OR0P OS) IP .- 
I OHIN 2 PICX 2 PICK 2 PICK 2 PICK CX 

IP 2DROP ELSE 2SKAP 20*0* ESBIT .- 
I OU< 2 ROLL 2DOP • IP 20ROP XX IP 1 CL5E E»IP 

ELSE SNAP U< IP 2DROT 1 ELSt 20ROP END IP END IP 
: EXPECT DROP OVERT ; 
; NOT IP ELSE 1 EUDCT ; 
: U.R SWAP D.R ; 
not practical in high-lavml 
; "ORD HORO HERB I 



TABLE 1: Additions to COLOR-PORTN to permit compiling rORTH-79 
ISoaaa deflnltlona vere takes from "FT9". arltten by 
H. H. Pederlcl). 



DM IN 



U.R 

U/MOO 



PORTH-7* 




COLOR-PORTH 




>tN 


IN 






70UP 


-DUP 






ABORT ' 


ABORT (not 


exactly tqulvalsat: 


no string I 


BLANK 


BLANKS 






CMOVE 


MOVE 






CMOVO 


HOVE 






DNICATC 


OMINUS 






IXIT 


. J 






LAST 


LATEST 






NEGATE 


HINUS 






M 


R 






THEN 


EMDIP 






WIPI 

I'l 


CLEAR 







changea to COiOR-PORTB to permit compiling FORTM-71 
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A place for your thoug hts 

And ours 



Mac-Watch 



A Siaff Review 

M.U.D. 

& 

CheapPaint 

Recently we have been receiving more and more Mac siufT 
to review. I guess that they are beginning to realize that 
because of our 68XXX following we do have a pretty large and 
loyal Macintosh following. After all, why not? With access to 
the many recent additions of development software for the Mac, 
we hit closer and closer to that target, as well as our other 
68XXX readers. We welcome input directed toward any 68XXX 
system. And the Mac is certainly in thai class. 

This month we will look at several items. One a game. Yep, 
a game. But such a good one. so everyone around here tells me, 
that I have decided to tell you about it. It is called MAZE 
WARS*. 

Maze Wars-t- is one of the earlier arcade type games. 
Originally (and still is) found on many BB's in several 
versions. The first version was an experiment at the NASA 
Ames Research Center in the early 70s. Later porlad lo the 
1MLAC vector terminals at M.2.T. running on a POP- 10 with 
the ITS operating system. Since then Maze Wars has gone 
through many variations. This version is the latest and the 
most exciting version yet. Maze Wars* is a commercial, 
souped up version. The graphics are good and the action is 
keen and swift. 

Many players play Maze Wars-*- via modem, usually al 1200 
or 2400 baud. In fact, on some AppleTatk networks, over 30 
opponents match wits at the same time. Or if you don't want to 



pap for the network cost or don't have someone locally to 
match skills against, then play it solo against one or two 
interactive robots. Thais the way it U done around here. With 
four levels, several play options and some robot sidekicks, 
thing can really get going. 

Maze Wars* is so papular thai it has a "hide il from the 
boss" mode. In the hide it mode you press the proper keys and 
it immediately changes the screen lo one that seems very 
business like. That is if you saved a screen just for thai 
purpose. The deal is that you use the - command-shift-3 - keys 
on one of your more business (or school) like screens. Then 
when you go into the 'hide mode' your screen displays the 
'snapshot' you saved, which should always be on your disk. 

Basically Maze Wars-t- is a game where you and your robol 
sidekicks battle against opponents in a four level maze. You go 
in and out of halls, rooms, up and down elevators, into and out 
of telephone (teleporter) booths and lots of other places that 
can be full of surprises. 

The screen has two primary views, ground view and overhead 
view, (see inset) 



Overhead view 
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There is no way. in ihc space allolcd that I can tell you all 
there is about Maze Wars*-. The action is fast, exciting and 
above all.. .fun! If you like games, this one is for you. That I 
can tell you, for sure! 

The other package we received is called M.U.D.. which I 
assume stands for • Music. Utilities and Desk Accessories (DA). 
MUD was not loo well documented, but sufficient for most 



The set of programs arc as follows: 

1. Desk Accessories 

a. Trails • this is a DA that allows the weary mind to 
stop and doddle on (he screen. Well, not actually, the computer 
doddlcs on the screen, in a kaleidoscopic manner, what you 
originally doddlcd on the screen. You have a paint brush 
pointer with sizes from small to pretty large (t'm too lazy to 
count Ihc screen pixels), ranging in size from 1X1 to 16X16. 

A buffer menu allows various size buffers, which 
determine how long your doodle runs. Also, for those weary 
inspiration doodles, there is a repeal selection. And when you 
want to try another just select clear. 

Combining different selections can keep your screen 
twirling and flashing like. gosh. I really don'l know, but it is a 
nice break from pounding the keys when the noodle also seems 
to doodle. 

b. Art Grabber!- is a pretty useful utility (DA). It greatly 
speed up the selecting and transfer of images between 
documents. No opening, selecting, closing, and then opening 
up your original file, to gel an image onto the Clipboard. 
Because it is a DA you can call it anytime. 

It has options lo Open a MacPaint document, display the 
current Clipboard, grab a MacPaint image, up to the entire page 
depending on how much memory your system has (512K. gets 
the whole page). 



For those of you who do a lot of MacPaint projects and 
then import Ihcm to other applications, this is well worth the 
price of the entire package. 

c. Cheap Paint is a lot like MacPaint (fat bits, paint 
brushes, pencil, eraser, text, rectangles, ovals, lines, flip-flop, 
paint bucket, patterns, etc.), except it is a DA. So you can use 
it within most applications, without having to close. 

Cheap Paint has most all the MacPaint tools, plus you 
can have more than one project going at a time. Pages (or 
windows) arc called Easels. You can have several easels open at 
the same lime. They are used just like any other window. 

Also, you can switch scrapbooks. even if they arc on 
another disk. And in most applications you can leave 
ChcapPaint open while working on your application. 

Again, this one is worth the price of the whole package, 
especially if you arc a paint fan. 

2. Other programs 

a. MusioVidco - enables the user to compose one voice 
melodies with MusicWorks, and play ihcm within VidcoWorks. 

b. VidcoWorks Player - allows viewing a scries of 
VidcoWorks movies in sequence, without having lo have a 
copy of VidcoWorks (not supplied). 

c. MusicWorks JukcBox - allows you to play through 
your Mac's sound system a scries of music selections, without 
having a copy of MusicWorks. 

d. Additional VidcoWorks and MusicWorks selections. 

All in all a fun package, with a serious side, and well worth 
the price. A little something for just about everyone. 

Available from: 

MacroMlnd 

1028 West Wolfram 

Chicago, III 60657 

312 871-0987 

E«F 
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thtrboftf 1*1 ■» iIdmI; •• U poitlbl* alibi* IM ttalloilani 
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PC'I »•• a* Mil dot Mtrli). I h*,« t*p| tf>* KtT It IB. Ill 
graphlai Fharaftat* aad raplacvd *va«a1Mif ill*. I a*a atirawalf 
■ irprliad aad p I ■ ai ■ d at I ft lha **0 raaoll. TT» • r*Bdltj|ltl| af lha 
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tat* rhincitr ftairatDt iieaid -ar* la *.*/ t*rai«ai ib»l ■*«! tha 
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■ait day. 
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HilPiftir fiaarnar. If t»irt n aaaafk ia1«raat. f alll sat balk 
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• •■•labia alia. Thai o»a, abyaai al lb a £*T-«t aato aaata If eaa 
hava display qullliy aa>yal fa thai of lha bail PC • ■ . 

tlaea -a lalbad oa tha phon*. I hi** mlilrid a faa lit* 
A.T.a T. HAC-k aicrapreeaiaor ehipa. Fro* otil I hava baan ibli ta 
f tad Bat abaot iha bV*C- B . It la th>a aoa* idvaavid « ft I I 
aief earacanar liar, Mia. Il •* • daalfaad wlla ifiia C Hn|aaf" ■• 
and. I aaald aary aa«*> Hla la bo 1 1 d a »aa I I ifilao araahd oat* af 
ibaia ebipi for iiptPiMRtmii, »H iiaf ar laaataly mvi at 
•o'dajtra ar aaftwara data at at I aft Ifta oHC-i. If aay af yiar 
roadari Mil aay I a (eras liaa aa lb* 1UC-B. I aaald frvaily 
aapractat* 1| If ih*y aaald eaanri mm EbattO I ATfLU ? • • t 
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cfvvdung and prOorrMdbg progvim SpaH««l Mwtn 1 3 now vam 
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Sp«ts««9 ateo aanadoatfnants craaiadwritfi Af^ifcltcWrtaB o-jooaoi. 
Wor4. Lywig Vajaotair » ThlnkTanlL as wdj u any Ta*!-oriY ^o#T*»ra. 

T>m suvo«s*ad rata* tytea ofSpoftawaa Varwdi 1 3 aS7* 9S. Gr»an«. 

Johnson Inc t» o fftring a spaca) «Trratkjtaar> prtoaol (Sfi 951*111 January 1. 
1987. 
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- Tha *pa*d naa oaan graaity rf/v^aaj vtfwn i 3 usaa Bha Maumutra 
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rHQPTlT MtSPOWSlI 
■.4. Graaa 
P.O. Box SJ07J 
PBaanlx. AX H07Z 



HOTO80LA AMHOOHCKS * NXM HCO oCtlXTM BOARD 
AVAILABLE TO TBI PUBLIC P8SS, 34 MOORS A OAT 



Austin, Taxss, Dacaabar 3. 1916.. Motorola'* nlcrocrmpu tar 
Operation haa davalopad an alactroalc bullatln board aa part of 
thalr focna on cuart n aa r Mrvlca. THa alactronlc bullatio board 
faaturaa tha lataat ajco Utaratura, laad tlau, rvn product*, 
tachaieal updata*. and cuataat ROM Information. A Motorola 
•alas and dlatlbutor Olrwcury la provided, aloof vita «cu 
aalactar guldaa. 

Tti* bulletin board ia avlalabl* fraa to U\a public 24 hours ■ 
day, aavsn days a ussk, ulth any taralnal and sodas by dialinq 

5U-440-27J5. 




COtTACTS- 

■ •••»•: w.,.. Fltcao («l> J»4-J4ld 

Klt.iial Matrj Satan |<«1 <u.u|i 



CORPOMTl NEWS 



UalfLAX OPERATING SYSTEM NOW 
SUPPORTED ON FORCE COMPUTER'S VMZb** CPU lOAl&S 



LOS CaTOS, CJL. Aa B ««l H. IPM — rwct Caapa.art, haadtjaarlaraal hwf. aa* 

Twhaital S7t.11.a1 Caasallaatft. I«cal»*l U Ctapvf Hill. NC kava «ir.«4 ta p«.t 
TS4Ti pOwarfal UNlXa-ilaa UalFLE*" eparaflai Ijm- la Farca'i iara- ■alt-ataia 
VM1 CPU tali**. P«rf«ra«»i«.taM'V raal-llaa apalkailau -HI ha tk. 
a*a«n*Hajy *r IkU aftraaaaat. 

Tka a§T*«aaat aall**- m af (■■ vast riaxlbla rial-ilna aaarallai trataai 
«lia la* hl|haal >«rf arsaaca VHX CPU aaglaat baa**) aa pro>ra«ur« )• lha INOO 
faaiUI. It tapporu earl* -in oh* ha*# la«~aaa«4aall J -ail 4 a*. TSC« taftwara tad 
ffin Caapaiar'i sirl*->n ta 1 half a* a pr*4acla. Craar tapp-art piitni Fpci 
mm4 TSC la ai f*W(aa1 la Ulaalala ■«* appllcatJaaji a*** nt?wi ■•* aitt^r*. 

"Il*« a* axcaflaal anaa««a«al *fearr UNIX caaipallblllly a«4 rwaJ-iiiM 
H*f«*~>*-**-™ »'* -aaadalarj," aaJtf Waiaa FWhar. Faraa Ciapiur'i Dli-aetar a/ 
MaUktllaf. 1/alFLtX la a lapa-all slr*as*1laa4 aiia-ably laa|aa B t lapUatlllllo* 
• f futu •-•let UNIX. ParUa t* f-Jl II t." M|lMI l!fca Fit( Cl^p-Hf • 
CPU-2JA, lite laaall U a lOMHl Ml* -all tlat* »»•«■ that'll tapper I Iraa 
taal tlava aa* Hail iharfac ar^.ulap *hll* attarlM ifea UNIX-Ufla •••Iraaaaal 
far apttJlcatlaa* t*fi-*r*." 

"IW caacap I af UelFLtK - a UNIX-Ilka »■■■•< aa.4 ftt« Krxitr* la aa 
lirraaliM« fail tsaptiaaaaiaMaa - 4a a aaiiral (at •**. *lib Farw'i vMtku 
ttll-A,' **i4 laaiy La -It. Apptlei tlaa* Miu|it far fa^ca Caapattra. Tka 
■ irifaMl «UI llaa.iaaa (!■ co*l« la tk« kara-irt, aitkLai »•■(*■ lalil^atlaa a 



• arr -nf fri.aitj i**k* Lawla atlaia thai I'tltUX •>■» aartlapaa .Irtcllr f«r 
Braccuara la ibi 6I0M Taatllr. "Aa tpt*4l 1apra*a. UalFLEX -HI caallam la 
faba ari-aaUia af lha tACraaA**! ptrforaapca" ki ial«L 



Faalmrai Dbllaaatii. UalFLEX 

Uiaf-frlaaillj nd iur la laaea. UalFLEX li a Balll-aaa/ «a*ra(la B Iyil«sa 
sapa«ftla| saaJUpla prlarllli«*l raal-llaia lukl, kit«r|ncruoi caaiaaaalra tLaaa. 
KiipkarM, kiaiarckkaJ Ultra, aaa davlrt iaai^aaaal I/O. UalFLEX f'o«U*i 

■ Irlaall- all UNIX capah'llllaa. lack U •alll-aaM ll-**fc.rl«i aari iiwirM 

■ ■■rlai appllcaclaaa. IU laaa>««« wf»«rl laclaau C FORTRAN aad 1A5IC 
coafltaiaV. lalara/aian ••■! ajaaabJar*. Utlllliaa »acb ■■ atfllan> )■■• 
flKHUll ••• Prlal tpoauri tn i««tUkU- ALao M p^ar(*d ara iblri MM) 
lait**f<* laclaalaf L15P. Pralai aa4 Maaala.L 

Tka lalaal **r*loa af iba C caajptlar I* •pii-ii'4 la ih« itQIU kaalracllaa 
lal aaa 6|tll Flaallal Palal CaPrgaauor laiarfaca. Tk* FORTRAN caaplla* fail* 
ivpaoru tka OUl ffCP 

At Ika laTlwara datalapaiaat laiaJ, UalFLIX* aaarca appllcatiaa c»4t U 
taallr rarlabla bai-aaa 6|00«. pIOH aaa 410X0 aracauor* aa*l *arla*a VME CPU 
kaartte. 



luiu Lria A'Ailabilili 

Tka ■••! p*-arfal Ur* a |l H iH li UalFLIX aa Farca'i CPU-20/11 baari This 
vadaa U baMtt oa iba •1020 pracaxar ta4 ran* "lib aa -all ttait* at *flLUf 
115. 14.7 <w 10n«li oat at *J fa 4MB »f local a<B«>. 

la addhlaa la Iba CPU-Z4/JI tmtUK Farca ■■••fidini ala alhan baaad aa 
Cbt M0O0 aad 41019; ikaaa W»-r«. alia* a ■)■■■■ -i-ar? raaga af lilt la (MR. 
Fo*r CPU kaa/4* tmm wltb aa> -air Halt*. aMa-lap atilata CPU aarfarauac*. 



Frtu ill ATkiiAhiilll 



UalFLEX karaaU aa ROM ara aialUkla LnaWlalal; tar mt* «llk Parcat CPU ) 
.•a CPU-10/21 aarlaa. UalFVXX for achat CPUi la lh« F*r<« faallr ara aMllakla 
aa a #.•**(« I ardar haabv A la«ii aaaalllr tlcaaaa ■■••••4Hl caa ba «>>fi4ia 
-Ilk faai nartlap al IH/aaar. A alakia-aaar llcaaaa U MOO. 



Ah«t F*r« CaaiUltn 

Tka Ua4la| tadapaadaal 4»l|air aa4 aaaafaclarar af VMXbaa P)«dacti, Farca 
U aa* la Itj (If tk yaai af aparallaa. Tka caaaaar b*» caaplaiad 14 
caaaacall'i «.*arlar, «f prafllabli aa«ialiaa Faar* la haad^aailrrad la Lata 
Gnat. Ollfarala w<1k iBbaLdUrlaa la Waal Giraia), Fiimi aad Ika Ualiad 
Klaldoa. Salal, unlet a%4 p»**«c1 laajporl *r# $ to A A* A aa a ■arlll-ltla bailL 



UalPLVX U a tradaaaib af Tacbaleal Sfiltas Caa«alUal* aa« UNIX la a tra*>*Mark 
af ATAT Rail Lakaralarlai. 



Support those 

Advertisers who 

Support us! 
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1340 ID 77 

134F 1020 rru 



0370 NEXT » 



L»_170 BSR 
LBLT 



NEXTl 
LK 340 





111 


UN 


24 


01 




117 


1353 


50 






3SB 


1311 


1027 


mi 




m 










110 










341 










112 


USA 


01 


04 




so 


135C 


II 


10 




114 


USE 


30 






111 


>3sr 


C3 


037E 




111 


1342 


8E 


000E 




117 


1145 


80 


4C 




111 










144 










110 










171 


1347 


31 






572 










173 










171 










171 


1348 


7E 


COO 3 




171 










177 










17 1 










17» 


13IB 


01 


04 




3«0 


1310 


ai 


10 




111 


uir 


3D 






312 


1370 


CI 


OOSE 




113 


1373 


IE 


OOSE 




514 


1171 


20 


SB 




115 










114 


1171 


•e 


000E 




117 


137B 


CE 


074r 




111 


137E 


Ci 


so 




3(4 


1380 


BO 


1MB 




340 


UB3 


BE 


ilia 




511 


1381 


BO 


1524 




1(2 


1384 


CE 


07IF 




143 


138C 


BE 


000E 




344 


I3ir 


20 


II 




345 










144 


1341 


CC 


0001 




117 


]1»4 


DO 


OA 




14B 


1344 


01 


01 




544 


1348 


81 


so 




100 


114A 


3D 






401 


134S 


CI 


037E 




102 


114E 


BO 


1404 




103 


13A1 


CE 


07IF 


THEM 370 


■ 01 


13A4 


CI 


SO 




101 


13A4 


8D 


1528 




101 


13A4 


BE 


our 




107 


13AC 


BO 


14E1 




101 


13AF 


DO 


02 




101 


1381 


34 






410 










ill 


1312 


CC 


0001 




112 


13S3 


DO 


08 




113 


13B7 


DC 


OC 




ill 


I3B4 


oo 


00 




ill 


1330 


34 






ill 










117 


13BC 


OC 


01 




ill 


13BE C) 


0001 




ill 


13C1 


DD 


01 




420 


13C3 


13 


00 




121 


13CS 


34 






122 










123 


I3C4 


OC 


OA 




124 


13CB 


C3 


0001 




121 


ixa 


00 


OA 




121 


13CO 


43 


02 




127 


13CT 


34 






42S 










424 


1100 


SI 


1SIC 




130 


lies 


lr 


13 




131 


1103 


ir 


01 




132 


1307 


ct 


10 




113 


1304 


7E 


1IEC 




1)4 










133 


130C 


CE 


114C 




131 


13DF 


20 


Fl 




137 










131 


13E1 


A4 


ao 




lit 


13E3 


81 


04 




140 


13E3 


14 


01 




141 


13E7 


34 





HE L»_5I0 

TIT* 

LBEO L»_S40 

■ 0110 LET CKXl-Dl 

LN_1B0 LDB X_VAAH 

LDA (NUCLEI) 
MOL 

A0O0 «C_STR-WUtLEIf 

LDX «0_STR 

BSR smc_l 

■ 0140 



• 0100 STOP 



' Start of rur»-tl«4> package 



LDB 
LDA 
MIL 
ADDD 

[OX 

SKA 

LDX 
LOU 
LOS 
JSR 

LDX 
JSR 
LOO 
LDX 



Y_COX LDO 

STO 
LDB 
LDA 
MOL 
AOOO 
JSR 
LOO 
LDB 
JSR 
LDX 
JSR 
STO 
RTS 

X_12_I LDO 
STO 
LDO 
STO 
RTS 

XEXTX LDD 

AOOO 
STO 

suae 

RTS 

NEXT? LDD 

AOOO 
STO 
SUBO 
RTS 

ST4IC_0 LDX 

STNe_l TFR 

TFR 

sne 2 LOB 



STNC2 LDO 
BRA 



PDATA1 LDA 



X_VAA.l 

•maxlem 
•b_str-haxlen 

•E_STR 

ST»C_1 

•D_STR 

•sr_»or 

I MAXLEN 
rTOWKl 

• SPACE 
MOWAR 

• 5T_BUr 
•D_STR 

sT>Vs_2 

• 1 

T_VAR 
X_VAR«1 

• HAXLEN 

• C_STR-MAXLEN 
CZTSTR 

• ST_BOF 

• MAXLEN 

Mnwni 

»5T_BOF 

lziT 

NEXT I 



• 1 

XVAR 
E_VAR 
NEXT X 



X_VAR 
ItOOOl 
X_VAR 
NEXT X 



Y_VAR 
•30001 
T_VAR 
NEXT T 



• EERO 
X.U 
O.X 

• HAXLEB 

LET 

• ZERO 
ST»C^2 

O.X* 

• 4 
PDATA 
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bio rdfull don't nava It 

ttr d,f length to Y 

ldx andpt.U buffar eddctn 

Id* 0, ■ path 

051 15BEADLH r««d « Una 

bca rdret BOP or arror 
* 

tfr y,d actual length to 

leax d.x point pa at Una Juat raad 

bra rdlO and raad aona mora 
> 

rdfull clrb claar carry 
rdrat puis a,pc riturn 

* Write buffar to output Mia 

■ Inputi A • path number. X » buffar addrai* 

• Output; Carry claar If all OK 

■ Carry e*c. S - arror coda if arror 

write It pah a a aava path n unbar 

MrlO atx outpt.U iivi buffar polntar 

ldd andpt.u 

eubd outpt.U dona yat? 

bis wrdnne yaa 

tfr d, y (ux) length to Y 

Ida 0. ■ path nunbar 

OS* 1SMR1TLN write a Una 

bd wrrat a>itlt If arror 
* 

tfr y,d actual length to D 

lux d.x point pait Una jiuat written 

bra wrlQ 
a 

wrdona clra all OK 
Mr rat pula a, pc rat urn 

amod 
■.odaz aqu * and of program 

and 



EOF 



n 



CESP*< [NTigOBCtS i 41020 CPC 80AID *0l TIC C-ft* BUS 



vucov **. toon utr, urni*, ci. ■OTEnitt ii t i»6--gespac 

tit'-i'ti a ««« proCa«*a* Beard bobo! irmil PJotorela'a 41020. 
Ji-Hl llctg^rKtiist. t»B ttSMPV -JQ la tiltt »* • etandaH 
ala|la halgbt IntO'.m't *f 4 fc« 4 . 2* tacheo. aid la i j 1 L r 
caepatlala with the *\*94trt C-»a baa, 

0)a jaii 15 *i.«ra lmtnaa. th« CES1PC-10 lactates a 65030 
pracaaa»r riLili| at 12-1 *JR« { la WU* opcloaal). aa* a 6898 1 
Moatlti pal at t t-frat+ajlftr . Tha 68020 la sii at tha asit i^n:«d 
i*t aaab *bp v !»r ttfraarociaivr la the iiftit, vita, lith (nidcii 
aa wlftaal eauMa* n^iri, gf^lt Laatr*ctl*o cache, a*d 
apiratlai apa-*d ■• to S all's. T*« aritboatlc caproeaaaor la 
aptlaaal n4 «i;|arti tha tall Ittt HeatLaa. polat ataaSari 
troBoul P?*4. 

Tha CISflPT) 20 t»iit ■faiyspa' with laur 11 pta aacltaca cepabla of 
■aaaartt>« ttkV4* with tfaaaftiaa Iroa 61 (bit (a I Kbit. lliU| 
Cba »t|fla*( d»»«trr 4a*lcaa, c»« Ct5KP3-20 c aa Ial4 ap ta 112 
Utoiftaa o! 1>ICh. Taw a«ar4 a I ao (omi a«alpaal with 1)6 
Kllobllaa et fast accaaa. CMOS tltt. Tbaae VAN le*lCae hl'l aa 
accaaa tla* fa at «e»u|b to par all »par«tlaa wltb aara >ill 
Bteioa, Tha CtSnp*-J0 la atallahle with a* optional ill ItlotrtaB 



af 6<tN, tMa| In I tha (ot«l mar T C a pic it 7 of tha baarl to I 
SaJjVbPlbl at tMOv tl*. 

All iaurr Irmiftn aa tla h»af4 *ra aaacat*4 la ■ F«et J2-alt 
ooS>. Tta CCSXrO-ZO caa accaaa »p (« 37 Ho|at(ti< »f (tiarmt 
•twjfT aa« atavdar4 1/0 tiroafh 11a C-6* baa latartftca. Tba C-64 
ha a la a prorata aar lalapaalaat , aoa-aaltlpl*i«4 1 6- alt kua< 
■ Itcllllr ia>r«4 t«>arda alalraaSa lidviirlil Caatral 

appllcattoaa. Sto<a tfia C-4* baa la a te-bl( baa. ifaa a>aaa Ik baa 
•laiaj f^aian of cba 68020 aleroproc«aaer la •■ ■< to aacbaa|a 
fata tbrnjjb tha C-6* baa. 

S* a.i* ■:■ f cM "if csapact alia ant a. If, a rallahlltta af tha 
ali|l* fctiud fara iKfevi aa« &H coaaactar, tha GIS"irD-20 it 
LlaiLlf a«lt*4 far a «l*a rai|i of appLlcatlaaa aach aa 
ladaatrlal praeaaa fgitrjl, potcaala taat tajalpaaat. 



Tha CISHPO-ZO la wall aapaaTtad if aaftrac* toela aatl aaaltcatloa 
pa c)r»ta a iroa CESriC, Thw CESUPD.IO iaaa tha OS-» f raal tlaa, 
aaltl-taaXlnt llai a paraxial it itwa. tot which a Pairal . C ao* 
laalc coopllor, a oat a a aalltor/aaaa altar an a*alia>)a. CIS* AC 
• la* baa a taalLf of 4>*lCa *»l T »ra for Ua faallp ol graSblca 
caatrallara, *aat local araa aaUatk, 

Ttli auft-ar* aftfrtaf, caaalaact with •*«* U0 6-64 *a» apacaa 
ceaPftaaata a*allabla fraa CtSPtC. ■«»■■ tha CCSMP0-20 (b« control 

tlaaaat af a 'total aolailoa* patia|a lor apatt* laiatrotora- 
Tha GESttPU-H tt *a«tlabla l* aaapl* awaitlrlai t***t* Th# laarl 
aaalppad *Lth 2» Iilahfta of l4t la prtft at lt91 li law- *.!<«« 
Hint. Pra4aetlaa al th* ha«rl (• . \«i«i.J far Jtaatfa :n?. 

Per aara lifaraailea coatacc: Caaoo Paboactalila 
CP.SP4C. tat. 
SOl m. loo. or. iva. 
Maoa, AZ 1)10] 
(601) MJ-1336 



OClSSSlilGClvS As subm ' tt&d - No Guarantees ^ 



DAISY WHEEL PRINTERS 

Qume Sprint 9 - $900 Quroe Sprinl 5 - $800 TEC FP1S00 - $800 

Winchester 10 Meglbyte Drive * Scmgaic Model #412 $271 

3 - Dual 8" drive coclofure wiih power sujaply. New in box. $125 each. 

5 - Sianeos 8" Disk Drive., $100 etch, 

Tino Oulposl II, 56JC, 2 5" DSDD Drivci. FLEX. MUMPS $495. 

TELETYPE Model 43 PRINTER - wiih ktu! (RS232) interfice tnd 
full ASCII kcybr*/d $250 iravJy to run. 

SWTPC S/09 with Motorrd* 128K RAM. 1-MP52, IPwmOeJ P«t, MP- 
09 CU Catrd - $900 ootoplelc. 

CDS I- 20 Meg Hud Duk Syrian wiih ooniroilo S500. 

(615) 842-46D0 M-F 9 AM to 5 PM EST 



SWTPc-S*, W/256K, 46 MG. Wb%<heiicT Drive, One X-12 Ttsmmil, 
Four QUME Terminal*. UDRI Data Base, Twelve Serial And Four Pinlkl 
Ports. Will innifcr riehu of software tocl Siylogn*ob mid G/L. InvcJiod 
S30K «crifur - S7S05/0(fa> (206) 898-2481, Lynnt 

C1M1X DMA III Disk csxilrotkn. 7 Bowdi Available, Uf^d/Iestcd, 

$175.00 ei/iwsp. 
(916)393-9912. 
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S12K RAM 

Expansion 



Compact 
Flexible 
6809 
Computer 

The new ST 2900 system - a complete 64K small business or hobbyisi compiler 
is only one or *ts many possible conrigurallonft. Among Its features are-. 

• Small enough io Hold In your handi (Eurocard size 3 9x6 3") 

■ Three board "System" (or greater versatility lhan Single board computers 

■ CPU Boar.) ■- powOrlul 6d09E processor l6K or 04K RAM. )K 32K EPROM 
2 RS232 serial pons with sollware Programmable baud rales. 16 bil com 
lerfhrnot Run ihe CPU board all by ilsetl or plug your own custom board or our 
F DC b04rd and/or RAM 5l2 board inio Ihe exoanslon connector 

• FDC Board - dovtile Sided^douQltMlensily Hoppy disk controller with adjust 
meni 'iee digital daia separator and write precompcnsarion 2 6-bt parallel 
pels. 2 16 bit counier/iimors. prototyping area 

• AAM.912 Board - 5Z4 286 byies of RAM on a 4 i5"k6 3' board 1 Low powor 
Includos RAM Dish sofiwore for FL.EX/STAR DOS or OS 9 

• PLiM, STAR. DOS, and GS-9 Supported software •electable. 

■ OS -9 Conversion Package «is you use the tow cost Radio Sh ack CoCo version 
of OS 9 on our ST-2900 system Save S131 oil the suggested nal price of 0S-9i 
No programming] |» Involved. Suppoiis CoCo OS 9 standard OS 9 and 
MiZAH OS9iW)K d.sk formats Compatible wtlh PCXFER to lei you 
roe.d'wrlte*ormat haS DOS dHkel 

• CPUbaroboafdpiusEPROM $<sS OS 9 Conversion Package S49 
FOCbaiebvaru S38 FLEX Corwersron Package 129 
RAM5i?boardA«T|wJoRAM) »2flQ CPU * FDC * OS ^Conversion $n9 
CPU ♦ f DC board soi assembled andtesicd $329 

• Add S5 shtpprnqfha ndiif>q ,S10 overseas) These prices are in US. lunds 
Canadian oiders call Oi w/ite for prices Teims Check, money ordor. VISA 

|l'*depi#'.5 *ll -■ rKMi(f;*Sulnn»CoM»uiH» OS 9 W . urn j'wd M*tur»l* MS DOS Mie.CrVHl 

Call or wriit lor 1tt« catalog 
and compiele price list 
16041 2%% 4485 



-£<HNOLOOI£< 



2261 E 1 1th Ave. Vancouver, B.C., Canada V5N 1Z? 



Hard Disk Subsystem 
for SS-50 Computers 



This proven subsystem aods hard disk speed and storage 
capacmv to your compter yet requires only one ss"30 slot- 
Software (with souRCEI is included fox your choice of 
f\Ur or STOGS". 05-9* UvEi. I OR leva II, or OS-9 68K 

OPERATING SYSTEMS' THE SOFTWARE HONORS Alt OPERATING 
SYSTEM CONVENTIONS. THE SOFTWARE IS DESIGNED FOR THE XEBEX 
SlllO CONTROLLER INTERFACING TO Alf* HARD DISK DRIVE THAT 
CONFORMS TO THE ST506 STANDARD- FOUR SUBSYSTEMS ARE 
AVAILABLE: 

ll 27 «B {FORMATTED) CONTROL DATA CORPORATION WISH HARD 

disk. Xebec SM1QA controi ler, SS-50 interface card, 

ALL CABLES. AND SOFTWARE FOR 12850; 

7-5 MB iforhatted) Tanoon TN-605 hard disk, rest same 

as above for *895; 

NO hard disk, rest same as ABOVE FOR iblJOj AND 

SS-50 interface caro and software for 1200. 
All prices include shippim- he accept Visa and mastercard 
without adding a surcharge- Texas residents must add sales 
tax, The subsystem may be mounted within your computer 
chassis or in a separate enclosure with power supply. 
Please write or phone (Include your day and evening phone 
numbers) for more information. we will return north 
America calls so thai any detailed answers will be at our 

EXPENSE- 



2) 
it 

4) 



cnrsxpwsss 



CO. Box 9802 - 8«5 
Austin, Texas 78766 

" 1512» 2WI-65JO ■" 



© 



K£X IS A TRADEMARK OF TECHNICAL SYSTEMS CONSULTANTS. 

»*D0S IS A TRADEMARK OF StaR"K|TS 

0S-9 IS A TRADEMARK Of HlCROWARE AND flOTOROLA 



Inc. 



SK* DOS 

Cftc tfiWNr OOS '■ lor 63O0OarJ0licjtiartt rtl 

* lnduiu.il Cof'l'Ol 

* HusifiMi Utf 

■* Educ*! onil COmoulpnu, 

* Scientific Computing 
Jtr Number Ctuixhirtcj 

* Oedicxied Syiismi 

* Turnkey SVHerru 

* Oala Collection 

* StnQle boartf Computer* 

* IJul onenied Computers 

* Gudhie* Woiktianont 

* One of * ti"d System* 

* Advanced Hohtiviii U*e 

SKeDOS ii a t.ngl* u*e* di*k operating lytlem lot computer! tiling MorOrOU 3? b.i CPUs 
luch a* tnt 6900& B8000. 69010 arid 68020 Ii provide* the power d a full OOS, vel is 
Simple acid caw to uML and will lun on tyttcois ftom 3?K to 16 mpgjbyln BeCeuse 
SK-OOS h <auiy imjUtmiyiied on a new tytlcoi* we cell .1 "The Genft'ic tK>S" which 
allow* prosrerni wr>Uer k for on* trveni to be iun on many other* 

$K*00£ CQrriei w'th over 40camindnrjj end *Y*rtKri iiOfilms. including a 6B09*Tiulaior 
which allow! 68K SK • OOS to run ippricatioo pro? amtand iin^tgn developed for 6909 
SKfrOOS aim) other jYitef** A*Mmtki<r* echtort, artd higr»er l«v»l if^ouioe support at* 
•viilible from ttrfTrtl parly toltwere t>«ndort«nd through Oubhc domlm *ol L w*r« 

SK» DOS it available in. tnra f B coov of dealer sain, ai well « OEM deeming Single cOOe* 
COH Sl?5 finqune as to available ifHwii) EHtremely »;r.raclive OEM licensing idm, « r e 
alto available An opuonal Configuration Kit coniamt a delated Configuration Manual 
and rwo ditki ol tajurce code for tv*!«m adaptation. <nciudi^<) touree code fCJ a tyttem 
monitDf/tfebug ROM and other Piooramt ufelul lor adaplmo. SK«OOS io new tVttemi. 



1 



*t tvM/flDfr ffCtfr 



A SK*DOS 

/ \ l MVMltMi 

Star-K 



\SOFTWARE SYSTEMS CORPORATION 

5^ P0BOXJM MT KlSCO, NV 10S4S S14/741 OZBT 



Coil for Software: 

68000, C, Basic09 
Sculptor 

We ore receiving calls and lelteisfrom numerous 

sources, including users, business and otheis 
looking for OS-9 68000 software: applications, etc. 

Many of you have developed software that with 

little change could be adopted for others. If you 

ore interesting in selling it, please let us know. There 

is o growing maiket out there now. Get in on the 

ground floor! 

If you con use additional income and have some- 
thing that might be of interest, coll and talk to Larry 
or Don. 

S.E. MEDIA Division - CPI 

P0B 849 
Hixson, TN 37343 

Telephone (615) 842-6809 
Telex (510) 600-6630 



TELEX S10KJI677A 
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, "TOPS 

MOW: TSM OFFECE PMJINT SSwp~ y 



Makes professionals of us all. 
For less than just affordable! 



DeskTop Publishing 



NOTE: The following includes a 3 day, hands-on , instructional session for the 
entire "The OFFICE PRINT Shop nf ' system. A full 6 months, no extra charge, 
telephone or in-house (our offices, normal business hours) follow-up advisory 
service. We feature full Apple™ service and also national service by Honeywell. 
This includes next day , on site service. Over 95% of all service requests are com- 
pleted on the initial call. We understand the importance of fast service! 



1 ftfl C System 100 Vf n/ Affordable Savt up to 90% on your printing 



The TO PS System 100 
consists of the following items: 
•A special Apple Macintosh Plus™ 1 Megabyte computer, including 
a double sided, double density 800,000+ character disk drive. 
An Apple LaserWriter™ typeset quality printer. 

Page make-up software 

galley typesetting software 

3 day - on site - instructions 

6 months instructional support & 

much morel 




Wc also offer software to drive 
most all the targe commercial tvpcsettcis. 
You can save a bundle by doing your own 
typesetting and proofing, and then down- 
load ng to the commercial system. 



Leasing with payout available for all systems. 






^£_D Also available with 20 million character storage 'Hard Disk 



Data-Comp Division 



% 




A Decade of Quality Service* 



rj "n^T: Y*t0t' y Systems World-Wide 

Computer Publishing, Inc. 5900 Cassandra Smith Road 
Telephone 615 842-4601 - Telex 510 600-6630 Hixson, Tn 37343 



This document composed, typeset and printed with a TOPS System 100 

TOPS TAc OFFICE PRINT Shop to > vwlanut of Compun PtiolUkng, be 
AffU Macvua* Pint h • ewtonai of Affile CiwefO* Oxnpuy. Inc. 
LtutrWnttr k a Baoonat of A ppti Conpaa Oonptoy . lac 
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OS-9 UniFLEX 

MUSTANG-020, 68020, 68881 AND MORE 

HANDS-ON EXPERIENCE 



The DATA-Comp Division of Computer Publishing Corporation announces their new and 
innovative HANDS-ON 68020 computer familiarization two day event. A chance to TRY 
BEFORE YOU BUY! 

For two full days (Monday through Friday - excluding legal holidays) each participant will 
be furnished the exclusive use of a 68020 computer (MUSTANG-020), Each system will 
have available native C compilers, BASIC, assembler and other high level languages. Each 
system will be equipped with the Motorola MC 68881 math co-processor, where 
applicable. 

Each demonstration room will contain not more than two work stations. Each system will 
be equipped with floppy disk, 20 megabyte Winchester technology hard disk, and 2 
megabyte of RAM. RAM is partitioned as 690K bytes of RAM disk and 1.2 megabyte of 
user RAM space. 

Participants are encouraged to bring along any source level projects, for evaluation, in C, 
BASIC or assembler. Call for availibility of other HHLs. 

Although this is not a training seminar, Data-Comp personnel are available for assistance 
and consultation. This event is scheduled for hands-on evaluations of the 68020 CPU. 
68881 math co-processor and MUSTANG-020 system, operating in a functional 
environment. 

Transportation to and from the airport and hotel/motel will be provided. Lunch provided 
both days. Chattanooga airport is serviced by American. Delta. Republic and other airlines 



COST 

One person - $375.00 
Two persons - $595.00 



* Motel single 522.00, double $26.00 
Includes satellite TV - convenient to food and shopping 





DATA-COMP 

A Division of 
Computer Publishing, Inc. 

5900 Cassandra Smith Road 
Hixson.Tn 37343 
Telephone 615 842-4600 
Telex 510 600-6630 



Systems available for both OS-9 and UniFLEX. Reservation should be made 15 days in 
advance. Attendee should initially indicate OS-9. UniFLEX or both. Special facilities 
available on request. Please write or call for additional information. 

NOTE: Both OS-9 and UniFLEX are Unix type operating systems. Each as been enhanced 
in some aspect or another. Prospective attendees should have some working knowledge or 
experience with one of these operating systems, to gain full benefit of the session. 
However, a newcomer will rind that it is a simple mailer to be fairly proficient in using these 
systems in the allocated time. Special system insituiiion available on request. Call or 
write. 

* Hotel/Motel cost are separate cost, not included in the basic cost shown. 
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OS-9" 
User Notes 



By: Peter Dibble 

The publlahera of 68' HJtro Journal are proud Co make 

available the publication of Peter Dlbblea 

0S9 US1» BOTES 

Information for en* IICUKIR to the PIO, 
tegular or CoCo 0S9 

Dalog 0S9 

KELP, HINTS, PROBLEMS, REVIEWS, SUGGESTIONS, COMPLAINTS, 

0S9 STANDARDS, Generatlnft a New Bootstrap, BulldlnK a 

new Syatee Wak, 0S9 Uaera Group, etc. 

Program iocarfaclog to 0S9 
DEVICE DESCK1PT0KS, DIRECTORIES, "FORKS", PROTECTION, 
"SUSPEND STATE", "PIPES", "INPUT/OUTPl T SYSTEM', etc. 

Programming Languages 

Assembly Language Prograea and Interfacing; Basic09, C, 

Paacal, and Cobol revleua, programs, and uaea; etc. 



Dlmka Include 
■o typing nil the Source Uatlnga la. Source Code and, 
where applicable, aaaenbled or compiled Operating 
Frograna. The Source and the Dlacuaalona in Che 
Colunna can be uaed "as la", or aa a "Starting Point" 
for developing your OWN nore powerful Prograna. 
Programs aonetlnea uae nultlple Languages such as a 
shore Asaenbly Language Routine for reading a 
Directory, which la then "piped" to a 8aalc09 Routine 
for output fornattlng, etc. 



BOOK $9.95 

Typeaet -- w/ Source Listings 

(3-Hole Punched: 8 x 11) 

Deluxe Bidder ---------- S5.50 



AD Source Listings on Disk 




1-8" SS, SD Disk - 
2-5" SS, DO Disks 



SI*. 95 
S24.95 



FLEX™ 
USER NOTES 

By: Ronald Anderson 

The publishers of 68 MICRO JOURNAL are proud to 
ake available the publication of Ron Anderson's nil 
SKI NOTES, In book form. This popular nonthly column 
aa teen a regular (enure In 68' MICRO JOURNAL SINCE 
1979. It haa earned the reapecc of thousands of 
68 MICKO JOURNAL readera over the years. In face, 
on'a column haa been deacrlbed aa the 'Bible' for 68XX 
uaera, by some of Che world'a leadlnR microprocessor 
professionals. The most needed and popular 68XX book 
available. Over the years Ron'a column haa been one of 
Che nose popular In 68 MICRO JOURNAL. And of courae 
68 MICRO JOURNAL la Che most popular 68XX magazine 
publiahed. 

Listed below are a few of the IUI files Included In che 
book and on dlaketce. 

AH TEXT lues m Ihe book are on lh« asm 



LOGO CI Fue load program to offset memory — ASM PIC 

MEMOVECI Memory move program — ASM PIC 

DUMP CI Printer dump program — uses LOGO — ASM PIC 

SUBTEST C 1 Simu lalon o' 6800 code to 6809. snow differences _ ASM 

TERMEM C2 Modem input to disk (or other pod input uj as*) — ASM 

M C2 Output a file lo modem lor another port) — ASM 

PRINT C3 Parallel (enhanced) printer driver — ASM 

MODEM C2 TTL output 10 CRT and modem (or 011>er port) — ASM 

SCIPKG CI Scientific math routines — PASCAL 

U C* Mini-monitor, disk resident many useful functions — ASM 

PRINT C4 Parallel printer driver, without PFLAG — ASM 

SET CS Set printer modes — ASM 

SETBAS1 CS Set printer modes — ABASIC 

NOTE: .CI..C2, etc. -Chapter 1, Chapter 2, etc. 

••Over 30 TEXT files Included la ASM (assembler )-PASCAl- 
PIC (poaltlon Independent code) TSC BASIC-C, etc. 

Book only: $7.95 + $2.50 S/H 
With disk: 5" $20.90 + $2.50 S/H 



Wilh disk: 8" $22.90 + $2.50 S/H 
Shipping ft Handling $3.30 per Book. $2 30 pet Disk set 
Foreign Orders Add $4 SO Surface Miil 
or $7 00 Air Mail 

If paying by check - Please allow 4-6 weeks delivery 
* All Currency in U.S. Dollars 

Continually Updated In 68 Micro Journal Monthly 

Computer Publishing Inc. 

5900 Cassandra Smith Rd. 

Hixson, TN 37343 



■ :■■.■ 



"FLEX la a trademark of Technical Systems Consultanta 

"0S9 la a trademark of Mlcroware and Motorola 

"68' Micro Journal la a trademark of Computer Publtahlng Inc. 



(615) 842-4601 

Telex 5106006630 
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6805 
Development Systems 

for 
MS-DOS Computers 

Use the IBM PC/XT/AT or compatible MS-DOS 
computers to develop applications based on Motorola's 
6805 single chip microcomputers. These complete 
intcrgrated systems consist of a cross assembler program, 
a full screen simulator /debugger program and one 
programming circuit board with menu driven driver 
software. The model MCPM-1 prog board suppoits the 
MC68705P3, P5, U3, U5, R3 and R5 nmos processor 
while the model MCPM-2 board supports the 
MC1468705F2 A C2 cmos versions. The programming 
boards connect to the computer via a serial pott and allow 
skipping the usual cprom programming step when used 
in a development environment, however, an on-board 
cprom programmer is provided so that the boards can be 
used in a stand alone mode. The system components arc 
avail separately. 

Complete Sys. specify MCPM-/2 $495 

Shipping - add 3% for U.S.A. and Canada 

TEC 

P.O. Box 53 West Glover, Vermont 05875 
Phone (802) 525-3458 



SPECIALTY 
ELECTRONICS 

S-O-F-T-W-A-R-E 

for 

* OS9/68000 



ACCOUNTING 

Accounts Receivable $399 

Accounts Payable $399 

General Ledger/Cash Journal $499 

Payroll $499 

Inventory Control $499 

UTILITIES 

Disk Repair $79 .95 

Modem 68K $7 9.95 

Chgattr $1 9.95 

Dirs $19.95 



I 



For wore Information contact 

Specialty Electronics 

909 N. Cleveland / Enid, Oklahoma 73703 

(405) 333-1632 

* trademarks OS9 Mlcroware, Inc 



l OYDK 

'!■ * INC 



Hoyd I/O it a computer engineering corporation providing 
sottwam and hardware products end consulting services. 

19535 N E GUSAN • PO BTLftN D, OB 97230 (USA) 

PMON E: (503) 666- 1097 • TC LEX: 910 360 5448 UOVD I O 

Computer Engineers 

K.BASIC '* IS HERE 

K -BASIC is a TSC XBASIC (XPC) compatible COMPILER 

for OS9 & FLEX. . . price $199 
Here at last Is a compiler for 6A5IC that will compile all your 
XB4SIC programs. K-BASC compiles TSCs XBASIC and XPC pro- 
grams ta machine code. K-BASIC is ready now to save vou 
money and lime by teaching your computer ta: 

• Think Faster • Conserve Memory • Be Friendlier 

Call (503) 666-1097 tor our CATALOG. 

Wi travs many program* (or serious software devetopent 



DO™ 

Micro BASIC for OS9 . 



.$149 



A structured mlrco BASIC for general system control featuring; 
Parameter passing. 10 string variables. 26 numeric variables, 
subroutines, nested loops, interactive I/O, sequential flies, arid 
time variables (for applications executing In the background re- 
quired to execute procedures such as disk or fie backups.) In- 
cludes the SEARCH ond RESCUE UTUiriES'". (For OS9 ONLY.) 



SEARCH and RESCUE UTILITIES™ 

forOS9...$35 

A super dlrectoiy search utility Output may be piped to the In- 
cluded utilities ta perform file: COPIES. DELETES. MOVES. LISTING 
(poglnotlon). and FILTERING. Some filtering uHllly programs ore 
Included; of Interest Is the FILE DATE CHECKING utilities: YOUNGER 
and DRAFT (level 2). (Tor OS9 Level 1 ond 2.) 



PATCH™ 

Modem Communications for OS9...$39 

PATCH Is a modem communications program for OS tea luring; 
KEY MACROS, ASCII TEXT AND BINARY FILE UP/DOWN LOADING, 
PRINTER COPY, ond HELP MENUS. We use It several rimes each 
day with our TELEX service. PATCH Is convenient and easy ta use. 
Key macros may be pre-stored and loodeO at any time. 



CRASMB " 

CROSS ASSEMBLER PACKAGE 

forOS9& FLEX. ..oli for $399 

Motorola CPU's... $150 

Intel CPUS... $150. Otners... $150 

CRASMB Is the hlghry occlalmed cr 

OS? and FLEX systei 

vetopment 




5249} 

Long symbol names. 
In 6 formats (OS9. 



(6801 

CRASMB featu* 

Symbol cross reference lab^. 

FLEX S-1-SV. INTEL HEX). 

VISA, MC. COO. CHECKS. ACCEPTED 
USA: LIOVO 1/0(503 66*1097). S.I. MftHA (800 338 4800) 

England Vlvoway (0563 423425). Wlndruih 10492 40518?) 

Germany Zaenet Computer (65 25 ?9VJ. Kail Software (06203 6741) 
Auilralla ParnsRadlo Electronic* (344 9t11) 
JoDOn; Mlcroboordi (0474) 22.1741 Selkou (03| 832 6000 

S wMierland : SlioM AG (056 86 27 24) 
Sweden: Mlcromaiter Scandinavian AG (018 - 1386961 

*.«49c oa s ABCN ana «ro# t/ra/T*s 

(MfCM OMSV8 and OMSVS H5J2 am ttxksreJb cC UOYD ¥0 
OS9HO "OTMOTiKre HEX Da -at TSC 
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SOFTWARE FOR 680x AND MSDOS 



DISKETTES & SERVICES 



SUPER SLEUTH DISASSEMBLERS 
EACH J99-FLEX J1010S/9 $100 UNIFLEX 
OBJECT-ONLY versions: EACH HMV Et.03.-9.COCO 

ffrtsractrvety generate source en ash wnn labels, include tnt. rjifwy setting 

tpscHy 6600. 1. 1 3 5.6 9*502 version St 280/8080,6 veruon 

OSfl version am processes FLEX format SUM tto under OSV9 

COCO OOS <ry»ilii*j in 6600.1,2.3.5.6 9/6502 wcm (not 26076090.3) only 

NEW: 68010 disassembler JIO0-FLEX.OSf3.UrilFLEX.OS/9- 6K.MSD0S 

CROSS-ASSEMBLERS Win) MACRO CAPABILITIES 
EACH SS0-FLEX.OS'9,UNIf LEX.MSDOS ANY 3 SI 00 ALL $200 

speclly tor 1«0< B40J 6801.6604 fieO5.6aO9.28.280at»8N>5l,l«165.a(lO00 

modular crott-wsvmbm m c. with load 'unload utilities HOW: OS.9-69K. 

6 t»l (not GSOOOj sourest tor sOcMrana) JSO soon. $100 lor 3. $300 lor rfl 

DEBUGGING SIMULATORS FOR POPULAR 8BIT MICROPROCESSORS 
EACH $75. FLEX J100-OS/9 S80-UNIFLEX 
OBJECT-ONLY versions: EACH ISO-COCO FLEX.C0C0OSI9 
viteracnvety sJrniida prDr^eors, inrsude dtfaesemfil y lorma&mo. , bffwy oCHog 
specify lor MOCV1, (1416604, 6502. 6809 OS* SO FLEX 

ASSEMBLER CODE TRANSLATORS FOR 6502, £800/1, 6809 

650210 0809 J75-FLEX I8S-OSI9 tBOUNIFLEX 

6800/1 10 6609 6 6809 to posiuon-nj J50-FLEX J75-OS/4 J80.UNIFLEX 

FULL-SCRE E N XB ASIC PROGRAMS with cursor control 
AVAILABLE FDRFLEX, UNIFLEX, AND MSDOS 

DISPLAY GENE RATOfVDOCUMENT OR *50 w.'eoutca. tli without 

M AILING L I S T S VS T EM ST 00 w SourCS , 150 wil hout 

IN VI ' N I OH t W 1 1 II M II f ■ tl 00 « source . ISO wil hout 

TABULA FtASASPREAOS HE ET SlOt) w/souic*.$S0 without 

DISK AND XBASIC UTILITY PROGRAM LIBRARY 
SSO-FLEX J30-UNIFLEX/MSDOS 
KlU (ask sectors. sCrt ckttctory, wonaf master catalog. 00 dtffc sorts. 
riKecvtvveacrneorel of BASIC crcc/im. lost BASIC fc47an), otc 
run- FLEX ventre Vldude son andissacfiairawr onV 

CMOOEM lELECOMMUNCATIOMS PROGRAM 

JlOO'FLEX,0&9,UNIFLEX,MSDOS,OS/9-6BK,UNIX 
OBJECT ONLY versions: EACH JSO 

rrs»iu-*i™nwitti ternvnat moos. No trenatef. MOOEM7. XON.jsOFF.olt 
rcr COCO and rtjvCOCO dives ksamat COCO nwWi port up to 2400 am 



5.25" DISKETTES 
EACH 10-PACK S12 SO SSSO SSDO OSDD 

Arrsmca/vmsrax ou^artB&q iCJOX ouavry. wttf*Ty*Bli lackots, hubnricjs, sndli 

ADDITIONAL SERVICES FOR THE COMPUTING COMMUNITY 
CUSTOMIZED PROGRAMMING 

wo wfl cterfcvrus any ol Vie programs dea c rttw d n INS Qdvarsaimw} or ty our 
crocriufs torspaoa) iMd customer use or to cover new prooManra, iheehwge 

lor such cufiDrricsBon departta upon 9V rrtarkelBbtrfy ol trie rnodacsaorm 

CONTRACT PROGRAMMING 

w* WW crests now en sysrm or rnoclly siossng pnr/arroi on s ronvacl bese) . 
a seruos we have provBIB tar over essrty years, eii «»reajt#-> on **»ch*"i 
have performed cortcarJ ismeavvjesj *Tajdernflet pocuiv mod«as ol 
mair*>an«s, uicsjang |BM, Bunouohfl. Ursvec. Moraryvee. most popular 
rrsXJste ol nvwjcfrtjusxe. rdxsng DEC. CM. OG. H>. AT&T, and most 
popular brands ol rrscrcztSTf>ners. lnclucS"0 0600/1. 5609. 2SO. 6502. 
89000. using most iv«ru» brsjuagK and cpeieMio. sraon* <„ strserrs 
rang li to, ki sue dorr largo IsaxwrroursEaaona 1) Single board corenrfers . 
the chaVge lor contract programmvsj htustiaaV by tls hour or by Ins task 

CONSULTING 
we oiler a wide range o* busrvan and fecrtncal anuaang sarvceal. vtcajdrg 
sewinars, advea. trwrwio, and design, on any top* i stauo » runpeers. 
no charge lor coneuj/io, „ normaty hasad upontmo. savet. and ecrarrsas 



Computer Systems Consultants. Inc. 

1454 Lalla Lane, Conyers, GA 30207 

Telephone 404-483-4570 or 1717 

We lake orders al any time, but plan 
long discussions after 6, II possible. 

Contact us about catalog, dealer, discounts, and services. 
Most programs In source: give computer, OS, disk size. 
25% oil multiple purchases of same program on one order. 
VISA end MASTER CARD accepted; US lunda only, please. 
Add GA sales lex (If in GA) and 5% shipping. 
|UNl)fUX «ii Tscnnca) SYswrocomuesTO 0SV9 «otnva(B.COCO Tandy HSBOS 



SOFTWARE.. 
HARDCORE 



tFORTH* 

from TALBOT MICROSYSTEMS 
NEW SYSTEMS FOR 
6301/6801, 6809, and 68000 



•• FORTH PROGRAMMING TOOLS from the 68XX&X " 
" FORTH specialists — get the besNt " 

NOW AVAILABLE— A variety of rom end disk FORTH systems to 
run on andor do TARGET COMPILATION (or 

6600. 6301 6801. 6809. 66000. 6060. Z80 

Write or call (or information on a special system to lit your require- 
ment. 

Standard systems available for these hardware — 

EPSON HX-20 rom system and target compiler 

6809 rom systems for SS-50, EXORCISER, STD, ETC. 

COLOR COMPUTER 

6600 6809 FLEX or EXORCISER disk systems 

68000 rom based systems 

66000 CP M-68K disk systems. MODEL IH2/16 

(FORTH Is a refined version ot FORTH Interest Group standard 
FORTH, faster than FIG-FORTH. FORTH is both a compiler and 
an interpreter. II executes orders of magnitudes faster than inter- 
pretive BASIC. MORE IMPORTANT. CODE DEVELOPMENT 
AND TESTING is much, much laster than complied languages 
such as PASCAL and C. If Software DEVELOPMENT COSTS are 
an important concern lor you. you need FORTH! 

firmFORTH"" is for the programmer who needs to squeeze the 
most into roms. ft is a professional programmer's toot for compact 
rommabte de lor controller applications. 

» tfORTH and tirmFORTH are irademaitri m Telbol Miero*y*Mms 
" fiFX t* a trademark ol Technical Systems Consultants, Inc 
»• CPM-MK is irsdernsrk ol Digital Reseiic* inc 



— > IFORTH SYSTEMS <■— 

Forall FLEX systems: GIMIX.SWrp.SSB, or EXORcisor Specify 
5 or 8 inch diskette, hardware type, and 6800 or 6809 

" IFORTH — extended fig FORTH (1 disk) $100 ($15) 

with fig line editor. 

" IFORTH + — more! (3 5" or 2 8" disks) $250 ($25) 

adds screen editor, assembler, extended data types, ulililies, 
games, and debugging aids. 

" TRS-80 COLORFORTH — available from The Micro Works 

" firm FORTH — 6809 only. $350 ($10) 

For target compilations to rommable code 
Automatically deletes unused code. Includes HOST system 
source and target nucleus source No royalty on targets. Re- 
quires but does not include IFORTH -t 

" FORTH PROGRAMMING AIDS— elaborate decompiler $150 

" (FORTH for HX-20, in 16K roms for expansion unit or replace 
BASIC $170 

" (FORTH 66K for CP M-66K 8" disk system $290 

Makes Model 16 a super software development system. 

" Nautilus Systems Cross Compiler 

— Requires: (FORTH + HOST + al least one TARGET 

— HOST system code (6809 or 68000) $200 

— TARGET source code. 6800-5200, 6301 6801— $200 
same plus HX-20 extensions— $300 

6809— $300, 6080/Z80-$2OO. 68000— $3 50 

Manuals available separately — price in ( ) 
Add $6 system for shipping, SI 5 for toreign air 



TALBOT MICROSYSTEMS 1927 Curtis Ave., Redondo Beach, CA 90278 (213) 376 9941 
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AVAILABLE NOWf~) 



PLuS-68k (PL/9 for the 68000) 
running under FLEX™ 



r 



*s. 



• Built-in screen editor 

• Built-in source-level debugger 

• Byte, Integer and Long variables 

• Single-pass compiler 

• Direct source to object 

• Compiles over 1000 lines/min 

• Runs on any FLEX™ system with a spare PIA port 

The second processor module (included): 

L 



Develop 68000 software 

on your FLEX™ system. 

No second computer 

required! 



• 10MHz 68008 CPU 

• 128k bytes RAM 

• Case and power supply 

• Plugs into Windrush UPROM-III port 

Other software included: 



• Program loader 

• 68000 FLEX™ interface package. 

• Comprehensive System Monitor with source 

• Hex-Binary-Hex Conversion Routines 

Development is currently under way of a version for 
OS/9-68000. The package price includes a free 
copy of the OS/9 version when it becomes available. 



Run FLEX™ 1 
software on the 
68008 



$999 

Complete 



A 



For further information, phone or write: 



Worstead Laboratories 
North Walsham 
Norfolk NR28 9SA 
England 

Tel (44) 692 404086 
Telex 975548 WMICRO G 



:Cl)yWINDRUSH 



Micro Systems Ltd. 
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OK, PLEASE ENTER MY SUBSCRIPTION 

Bill My: Mastercard □ VISA □ 

Card # Exp. Date_ 



For 1 Year 2 Yeais 


3 Years 


Enclosed: $ 




Name 




Street 


City State 


Zip 


My Computer Is: 





Subscription Rates 
U.S.A.: 1 Year $24.50, 2 Years $4230, 3 Years $6-130 
♦Foreign Surface: Add $12.00 per Year to USA Price. 
♦Foreign Airmail: Add $48.00 per Year to USA Price. 
♦Canada & Mexico: Add $930 per Year to USA Price. 
♦U.S. Currency Cash «r Check Drawn on a USA Hank ! 



68 Micro Journal 

5900 Cassandra Smith Rd. 

POB849 

Hixson, TN 37343 



Telephone 615 842-4600 
Telex 510 600.6630 




CSG IMS is a general purpose information manajen«ni system 
designed to make We devetapnan i of lite-intemive applications as 
quick and easy as possible IMS is a lull featured database 
manager with the added benelil of a structured, general purpose 
application language Some popular applications are accounting, 
inventory, daia acquisition, cataloging, membership and mailing 
lists 

SYSTEM FEATURES 

• CSG IMS uses B-t-Tree index structures lor last database 
access and reliability Record. index aid file sues are virtually 
unrestricted 

• Supported data types are text. BCD floating pant (14 digus). 
start and long integer, anil date 

• Menu driven executive program lor ease of operation. 

• User definable screen loons and reports are supported 

•' Hie interactive envwonmem provides access to databases and 
most language features allowing quick ad hoc queries 

• CSG IMS includes a recursive, conxjiled language supporting 
program modules with tull parameter passing. 

• The CSG IMS run-time interpreter is available separately for 
user developed and distributed applications. 

• Comprehensive 320 page manual with tutorial section 

CSG IMS tor 0S9/6809 Lll and OS9/68000 $495 00 

Run lime interpreter for CSG IMS $100 00 

CSG IMS manual only $20 00 

hwces in us poums 

ADO 1500 SAM FOB COMTIMENTAl USA KMtEIG* 0R0ERS MM) H000 StH 



To order CSG IMS or to receive further inlormaliori write 

CIEARBROOK SOn WARE GROUP 

P.O. Box 8000-499 

Somas. WA 98295-8000 
or phone 

(604)853-9118 

Send tor a free catalog describing all ol our 0S9 products 

We welcome dealer inquiries 

OSS a a tootvM briknurk <t I 




'68' Micro Journal 



Janaury B7 



59 



OS-9 



•orrwuni 



Soisk— Standard disk driver module allows the use of 
35, 40, or 80 track double sided drives with COCO OS-9, 
plus you can reaoVwrite/lormat the OS-9 formats used by 
other OS-9 systems. Supports OS-9 ver. 2.0. $29.95 

SDISK + BOOTFIX— As above plus boot directly from a 
double sided diskette. S35.95 

SKIO — Hi res (5 1x24) screen driver lor COCO OS-9 (ver- 
sion 2.0 supported) S29.9S 

Li UTILITY PACK— Contains all programs formerly in 
Filter Kits 1 & 2, and Hacker's Kit 1 plus several addi- 
tional programs. Complete "wild card" (lie operations, 
copies, moves, soils, del. MACGEN shell command 
language compiler. Disassembler. Disk sector edit utili- 
ty, new and improved editions, approx. 40 programs. In- 
creases your productivity. S49.9S ($51.95) 

PC-XFER UTILITIES— Utilities to read/write and lormat 
MS-DOS diskettes on CoCo under OS-9. Also transfer 
files between RS disk basic and OS-9. $45.00 (version 
now avallalbe lor SSB level II systems, inquire). 

CCRD S12K RAM DISK CARTRIDGE— Requires RS 
Multlpak Interface: OS-9 Driver and test software now 
Included! Switch selectable address, two may be used 
for 1 Meg. Ramdlsk. $199.00 

BOLD prices are CoCo OS-9 for OS-9 format disk, other 
formats (In parenthesis) specify format and OS-9 level. 
All orders prepaid or COD. VISA and MasterCard ac- 
cepted. Add $1.50 S&H on prepaid, COD actual charges 
added. 

SS-50C 

1 MEGABYTE RAM BOARD 

Full megabyte of ram with disable options to suit any 
SS-50 6809 system. High reliability, can replace static 
ram for a fraction of the cost. $599 for 2 Mhz or $679 
for 2.25 Mhz board assembled, tested and fully 
populated. 

2 MEGABYTE RAM DISK BOARD 

RD2 2 megabyte dedicated ram disk board for SS-50 
systems. Up to 8 boards may be used In one system. 
$1150.00-. OS-9 drivers and test program $30.00. 

(Add $6 shipping and insurance, quantity discounts 
available.) 

D.P. Johnson, 7665 S.W. Cedarcrest St. 

Portland OR 97223 (503) 244-8152 

(For best service call between 9-11 AM Pacific Time.) 

OS-9 ift * tratefliirt, of MtCfowv* vtd Molwolilftc 
US-003 >■ ■ Iradairwk of Mlcrgtoll, iMc 



COMPILER EVALUATION SERVICES 

BY: Rod Ande 



The S.E. MEDIA Division of Computer 

PublUilnl Inc. 

b offering tbe following SUBSCRIBER 

SERVICE; 

COMPILER COMPARISON A,ND EVALUATION REPORT 

Due to the constant aod rapid updating and enhancement 
of numerous compilers, and the different utility, appeal, 
speed, level of communication, memory usage, etc., of 
different compilers, the following services are now being 
oflered wilh periodic updates. 

This service, with updates, will allow you who arc wary or 
confused by the various claims of compiler vendors, an 
opportunity to review comparisons, comments, 
benchmarks, etc., concerning the many different 
compilers on the market, for the 6809 microcomputer. 
Thus the savings could far offset the small cost of this 
service. 

Many have purchased compilers and then discovered that 
the particular compiler purchased either is not the most 
efficient for their purposes of does not contain features 
necessary for their application. Thus the added expense 
of purchasing additional compilei(s) or not being able to 
fully utilize the advantages of high level language 
compilers becomes tea expensive. 

The following COMPILERS are reviewed initially, more 
will be reviewed, compared and benchmarked as they 
become available to the author: 

PASCAL *C GSPL WHIMSICAL PL/9 

Initial Subscription - $39.95 

(includes 1 year updates) 
Updates for 1 year - $14.50 

S.E. MEDIA - C.P.I. 

5900 Cassandra Smith Rd. 

Hixson, TN 37343 

(615) 842-4601 




68000 68020 68010 
68008 6809 6800 



Write or phone for catalog. 



AAA Chicago Computer Center 

120 Chestnut Lane — Wheeling IL 60090 
(312) 459-0450 



Technical Contultallon available moti wMkdayt Ifom 4 PM 10 8 PM CST 
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A Powerful 

1-2-3 
Combination 



^80 1 







& 



0^° 



^^ 1 . Stylo-Graph Word Processor 

n£r Stylo-Merge Text Formatter 

$5° Stylo-Spell 42,000 Word dictionary 

2. Motorola 68000 Microprocessors 

3. The 68K OS9 Operating System 

All the Stylo programs are written in 68K assembly code making their performance second to none. 

The ability to always see on the screen what your printout will took like saves time and makes 
your work easier. 



Why settle for less than the best? 
Check it out today! 



Call or write for catalog 
ISA OR fnASTERCARD ACCEPTED 



Stylo Software, Inc. 

IH3 Bo» <K* <«<2 C SCcV 
OWOfAU&tWO RM0? 
W> 570 3?tt 



!f ~ ■ = 

1 DATA-COMP 
SPECIAL 



IWUIlMj Sy.t.m.Wiyld-Wk»« 

ovf B 10HEAAS Or DCDtCATl DOUMITV1 



f A Division of 
Computer Pubiut 



Computer Pubiiihing, Inc. 
J900 Cuuta Smith Rend 
(IixK>ft,T» 37343 
TeWwne 61 S 642-4600 
Tele* 510 600-6630 



Heavy Duty Power Supplies 

For A limited time we are offering our HEAVY DUTY SWITCHING 
POWER SUPPLY. These are BRAND NEW units and will not last 
long. Also note that these prices are less than 1/4 the nor al price 
lor these high quality unit. 




bracket mah 



Ruing n HuY220vsCjac Cm? cIebb) Out 130 wna 

Ouiymr .Sv.lOuoca 
*12*-4X) UBft 
• 12» ■ Z0 ■n^» 
-Uv-OJitapi 



Stitnf CfleiBccJcc Teraue.il itnp 
Load Radian Autamiuc than tk 

Each 

SPECIAL: $59.95 
2 or more 49.95 

Add: $7 SO each S/H 



Siu; 10.75 x 6.2 x 2.25 iach» 

Rib.il 110V27D <c (mp chBfc) Ott SI l 

OutjuK »5v . u> aota 
*12v -14aajx 
♦ 12v. 14 topa 
»l2v . 2.1 unca 
-12v . (M amia 



Maqh| Camectm Moku 

Load R«»ai»r AflbnaaicilioncacuitmDv 

Badi 

SPECIAL: $49.95 
2 OR MORE 39.95 



Add: S7^0S/Hwch 
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6809<>68XXX 
UniFLEX 

X-TALK 

A C-MODEM/Handware Hookup 

Exclusive for the MUSTANG-020 running 
UniFLEX, is a new transfer program and cable set 
fiom DATA-COMP (CPI). X-TALK consist of 2 
disks and a special cable, this hook-up enables a 6809 
SVVTPC UniFLEX computer to port UniFLEX files 
directly to a 68 XXX UniFLEX system. 

This is the only currently available method to 
transfer files, text or otherwise, from a 6809 
UniFLEX system to a 68000 UniFLEX system, that 
we have seen. A must if you want to recompile or 
cross assemble your old (and valuable) source files to 
run on a 68000 UniFLEX system. GIMIX users can 
directly transfer files between a 6809 GIMIX system 
and our MUSTANG-020 68020 system, or GIMIX 
68020 system. All SWTPC users must use some son 
of method other than direct disk transfer. The 6809 
SWTPC UniFLEX disk format is not readable by most 
other 68000 type systems. 

The cable is specially prepared with internal 
connections to match the non-standard SWTPC SGV9 
DB2S connectors. A special SWPTC+ cable and 
software is also available, at the same price. Orders 
must specify which type SWTPC 6809 UniFLEX 
system they intend to transfer fiom or to. 

The X-TALK software is furnished on two 
disks. One 8" disk containing the 6809 software and 
one 5" disk containing the 68XXX software. These 
programs are also complete MODEM programs and 
can be used as such, including X-on X-off, and all the 
other features you would expect from a full modem 
program. 

X-TALK can be purchased with/without the 
special cables, however, this SPECIAL price is 
available only to registered MUSTANG-020 owners. 

X-TALK, w/cable $99.95 
X-TALK only 69.95 

X-TALK w/source $149.95 

DATA-COMP 

5900 Cassandra Smith Rd. 

Hixson.TN 37343 

Telephone 615 842 4601 
Telex 510 600-6630 

Note: Registered MUSTANG-020 owners must furnish system 
serial number In order lo Buy al these spedal low prices, 



68' Micro Journal Disks 


Disk. 1 


Rteaon, Minim, Minirxjpy .Minimis . "Li/aimc. 




••Poetry. ••FbodUsl. "Did. 


Disk. 2 


Diskedst W m* ft fixes. Prime, •Pnnod, ••Snoopy, 




♦•Football, "»fcxpawii,'»Lifetirae. 


Disk. 3 


Chug09. Seel. Sec2. find. Tabk2, Vaou, Disk-cxp, 




•Dtskssve. 


DUk- 4 
Disk- 5 


Mailing Program. •Pwddat, 'Change, Tesufisk. 
•DISkSTX 1. •DISKFDC 2, ••LETTER, 




••LOVESK3N. ••BLACKJAK. "BOWLING. 


Disk- a 


••Purchase Order. Index (Disk file indx). 


Disk- 7 


Linking Lostaa. Rload, iisrfcncai. 


Disk- 8 


Crteat, Lsfspher (May 82). 


Disk- 9 


Datecopy. Oik£x9 (Aug 82) 


Disk-10 


Home Aorounling (July 82) 


Disk-11 


Oisscmbkr (June 84). 


Disk-12 


Modem68 (May 84). 


Dtsk-13 


•Iiiilmf68, Tcslmf&S, •Cleanup. •Dikalign, Ifclp, 




Dale.TxL 


Disk- 14 


•Irtt, »Tesl, Terminal, *find, •Diskabi, Init.Lib. 


Disk-15 


Modem9 + Updates (Dec. 84 Gilchrist) lo Modcm9 




(April 84 Commo). 


Disk-16 


Orpy.Tsx, Copy Doc. CatTxt, CaLDoc 


Dtsk-17 


Match Utihly. RATBAS. A Basic Prcjm*M*r, 


Disk-18 


Parse. Mod. Size.Crod (Sept 85 Armstrong). 




CMDCOOE, CMD.Txl (Sept. 85 Spiay). 


Disk- 19 


Clock. Dale, Copy, CM. PDELAsm ft Doc.. 




EnroSys, Do. Log. Asm ft Doc 


Disk-20 


UNIX Like Tools (July ft Sept. 85 Taylor & 




OilchrisO. DragonC. Grcp.C. LS.C. FDUMPC 


Dtsk-21 


Ulilities ft Games - Date, Lire, Madness, Touch, 




Goblin. Sunt**, ft 15 mote. 


Dlsk-22 


Rod CPM ft Non-FLEX Disks Frasct May 1984. 


Disk-23 


ISAM, Indexed Sequential file Access*** Methods, 




Condon Nov. 1985. Ellens Me Table Driven. 




Language Recognition Utility, Anderson Marchl986. 


Disk- 24 


68' Micro Journal Index of Articles ft Bit Bucket 




Items from 1979 - 198S. John Currcm. 


Disk-25 


KERMJT for R.EX derived from the UNIX vcr. Bug 




lit*. 1986. (2>-5" Oisks or (l)-8" Disk. 


Disk- 26 


Compacts Urn Board review, code ft diagram. Burlison 




Man* •86. 


Disk-27 


ROTABIT.TXT. SUMSTESTTXT. 




CONDATA.TXT. BADMENTXT. 


Dtsk-28 


Cr-82 Emulator, bit mapped. 


Disk-29 


•♦Star Tick 


Disk- JO 


Simple Winehemer. Dec'86 Green. 




NOTE: 


This is i 


leader service ONLY1 No Warranty is offered or implied. 


ihey sn 


as received by 68' Micro Journal, and are for reader 


convenience ONLY (some MAY include fixes or patches). Also 


6800 and 6809 programs arc mined, as cadi is fauly simple 


(most ly) lo cenvot lo (he cahcr. 


8 


" Disk $14.95 5" Disk $12.95 




68' Micro Journal 


5900 Cassandra Smith Rd. Hixsoii, TN 37343 




•X (615)-K42-4600 




Telex 5106006630 




♦Indicates 6800 




♦♦Indicates BASIC SWTPC or TSC 




6809 no Indicator 




Foreign Orders Add $4.50 for Surface Mail 

or $7.00 for Air Mail ■«■■■ 
•All Currency in U.S. Dollars 


CD 
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6809/68008 SINGLE BOARD COMPUTERS 

The Peripheral Technology Family of Single Board Computers is a Low-Cost Group Which 

Ranges From an Entry Level 8-Bit Version to a Powerful 68008-Based Board. A Product is 

Available to Fit Almost Every User's Requirements. 



PT«»-5 

• 6809 Processor/2MHZ 
Clock 

• 4 RS-232 Serial Pons 

• 2 8-Bii Parallel Pons 

• 4K-16K EPROM/60K Ram 

• Parallel Printer Interface 

• DS/DD Controller lor 35-80 

• Track Drives Ranging From 
SS/SD-DS/DD 

• Winchester Inlertace Pon 
PRICF $34 9 00 




PT6»-J 

• 6809 t MHZ Processor 

• 2 RS-232 Serial Pons 

• 2 8-Bit Parallel Ports 

• 4K EPROM/59K User Ram 

• DS/DD Controller lor 35-80 
Track Drives Ranging From 
SS/SD-DS/DD 

PRICE S269 95 
OS9Lt For 
PT69 BOARDS $200 00 
SK-DOS $49 95 



PERIPHERAL TECHNOLOGY 

1480 Terrell Mill Road. Suite 870 

Marietta. Georgia 30067 

(404) 984-0742 Telex # 880584 

VISA/MASTERCARD/CHECK/COD. 



pTeex-i 

• MC68008 10 MHZ 
Processor 

• 768K RAM/64K EPROM 

• 2 RS-232 Serial Ports 

• Winchester Interlace Port 

• Floppy Disk Controller lor 
2 5+'" Drives 

• 2 8-flii Parallel Ports 

BOARD $595 00 

WITH OS9: $749.95 

WITHSK*DOS:$675 00 




"OS9 <s A Trademark Or Mtcroware and Motorola 



Send For Catalogue For Complete Information On All Products 



XDMS-IV^I 

Data Management System 
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UpaaiHaaa* eaao ca>*iali' Oaar doftnod Icraaa and Prim control' 
Procaaa Itloa' 'Otm Illaa' Conditional aiacutlon' Protaaa cn.lnmg' 
Up«lrd/Do«n«ard 111* linking' Fllo olnlrip' Random fllo virtual (.aging' 
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XDMB-IV la a Brand nla approach to data raanagooidnt. It not Onlv fa'Mili 
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in othnr lilaa. apodal proiaaaing o' racord auoaata. cuafara roporl 
lornatttng, totaling and auotot oling, anil pr aaantattori ol up lo lam 

FOWERrUL CO MM A MPS' 
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GITIX Micro-20 
prices 



gmx S-50 BUS prices 

68020 SYSTEM 6809 SYSTEM 



MICRO 26 (12.5 MHZ) 12515.00 

HICRO 21 (l(.(7 IHZ) 12B95.I0 

8 POST SS232 BOARD SET 1S8C-8S) | 498.01 

PROT0TTPING BOARD (SBC-Yw) | 75.01 

BACK PANEL PLATE (BPP-PC) I 44.00 

1/0 BUS ADAPTER (SBC-BA) J 195.00 

QUAKTITT DISCOUNTS ARE AVAILABLE ON THE 
ABOVE ITEMS AS F0LLQUS:4-9.LESS Sit 

II-24.LESS 1011 25-99.LESS 2Ul 100 UP, LESS 30l. 

MC6888 IRC 1 2 1 2)5.00 

NC6B8BIRC16 I 395.01 

SBC ACCESSORY PACKAGE (K2I-AP) 11690.00 

for other configuration] and opt Ions ( contact GHX. 

MOTOROLA (8020 USERS MANUAL I 18.00 

MOTOROLA (8881 USERS MANUAL t IB. 00 



10 OflMH BY MAIL: SEND CHECK OR UONF.Y ORDER OR USE YOUR VISA OR MASTER 
CHARGE PlMSUtow3«Mki lof ptrsudi clwcki (ecHir IIS Mdm uU JS Mik»- 
Ing * a an U iinft, SMO 09 FwiHn "««'s Idd (10 Ivindkng ( «Ot( Li urdti 
I2O0 00 Fwtign Vatn ovll 1KSQ OO wM be iNpcwd vli Enwy All Flligitl COLLECT. 
and at wis clurgt no Kinding At wd«n moll M cw»fu<d In U S hinds Pimsi noli 
IKil lo>*>gn cr»ck> M«t Win uiinj *Mu( a wi»k» lot c«ic»on i« »> www jiMsi 
wlilxf mewy. « tlwcki drawn en i Mnk Kcainl m tM U S Our Mnk U u\i CoflUftin- 
U BOWS NiUoul &ink of Cntuae, 231 S USUI* SU(M. CNugo. II 60641, KCMnl 
r 73 3W3J 



BASIC M ind OSS vi Indimiim at Mleiowiri Srilwii Cat and MOTOROLA. IK 
FLEX jnd UmFLK in ir*eem*iki M IiexMUl Sysims Consiliums. Inc. GiUlK. 
CHOSt. CMt. CLASSY CHASSIS, J;i vwimaik) M ttiJJl*. we 



cmx 

U37 WEST 37th PLACE 
CHICAGO, ILLINOIS 60609 

(312)927-5510 • TWX B10221-4055 



for the user who appreciates the need for a bus 

structured systei using STATIC RAH and pottered 

by a ferro resonant constant voltage transformer, 

DMA transfers, high speed HMD, we have the 

UNIFLEX-VH (8020 development systei. 

The systei CPU provides protection to the systei 

and other users froi crashes caused by defective 

user programs . 

The systei's Intelligent serial 1/0 processor 

boards significantly reduce systei overhead by 

handling routine 1/0 functions. 

The UnlFLEX VN Operating Systei Is a deiand-paged, 

virtual iciory operating systei written In (8020 

Assembler code for co-pactness and efficiency. It 

allows up to 4 Megabytes of Virtual letory per 

user. AH systeis Include 1MB of static RAN, 

one 3-port Intelligent Serial 1/0 board, 

SNA Controllers, a 5" 80 track floppy drive. 

PRICES 

|02l UnlFLEX VN with 25 KB HO IU.9BI.20 

|02l UnlFLEX VN with S5HI HO 112,481,20 

T0U CAN EXPANO THESE 020 STSTEXS VlTHi 

(OHB STREAMER I 2,400.00 

REMOVABLE PACK 0R1VE I 1,200.10 

INTELLIGENT 1/05 

1 14 3 Port Serlal-30 Pin | 498.14 

|13 4 Port Sertal-SO Pin | (18.13 

|12 Parallel-SO Pin | 536.12 

CABLE SETS fOR l/OS 

I 95 Cable Sets Sped fy Card I 24.95 

| 51 Cent. I.P. Cable for |I2 I |I4....I 34.51 

| 53 Cent. Cable Set | 36.53 



The number 39 systeis lncludet|05 CPUvOATi f 19 Classy 
Chasslsi 2S6K Static RAN; a I 43 2 port serial 
card I cablest #66 0IA Controller; all necessary 
cables, power regulators, and filler platest 

Systei | 39 05-9 GKX II Dual 80 0S00...I 2.998,39 

vim | 4,(98.39 

wl2HB I (.298.39 

The Software Included tn this Systeit 
GKXBUG Hnltort FLEXi and 0S-9 GNXII. You can 
software select either FLEX or OS-9. Also Includes 
05-9 Editor, Assembler, Oebugger, BASIC-19, RUNB, 
BUS. DO, and GHX-VD1SX for FLEX, 



System | 39 UnlFLEX w25HB | 4,698.39 

w8SHB | (.298.39 

The UnlFLEX Operating Systei Is Included. 

(809 SISTERS USING THE G1NIX III CPU I INTELLIGENT 
1/0 PROCESSOR BOARDS 

These Systei Include: GHX6819 CPU 111; one | 1 1 
3 port Intelligent serial 1/0 I Cables! 1 19 
Classy Chassis; 256K Static RAN; |6B DMA 
controller) all necessary cables, power 
regulators, and filler plates. 

Systei | 79 059 GHX III Dual BC OSD0...S 4,498.79 

w25NB | 6,498.79 

wB5NB $ 7,998.79 

The | 79 Systei Software Includes: 059 GHX 111: 
059 Editor, Assembler. Debugger. BASIC 19, RuXB, 
RMS. 00, RANdlsk, 0-FLEX; GKXBUG; FLEX. The 
GMX Support ION and the hardware CRC board art 
exclusive features Included In this systei. 

Systei | 89 UnlFLEX III vZ5NS I 6,798.39 

wBSKB | «, 298. 39 

The UnlFLEX GHX III Operating Systei Is Included. 
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Now Offenng *FLEX" (2 Versions) 
AND 'STAR-DOS PLUS+ '" 




For Otttmrtng Call 

(615)842-4600 



FROM - DATA-COMP, C.P.I. 



A Family of 100% 68XX Support Facilities 

The Folks who FIRST Put FLEX" on 

The CoCo 
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STAR DOS PLUS + 

• Functions Same as FLEX 

• Reads • writes FLEX Disk* 

• Run FLEX Programs 

• Just type: Run 'STAR DOS" 

• Over 300 utilities & programs 
to choose from 



f 


TSC Editor 




NOW $35.00 


L 


y) 



PLUS 

ALL VERSIONS OF FLEX & STAR-DOS 

+ Read-Write-Dir RS Disk 
+ Run RS Basic from Both 
+ More Free UtJities 




INCLUDE 

+ External Terminal Program 
+ Test Disk Program 
+ Disk Examine & Repair Program 
+ Memoty Examine Program 
+ Many Many More!!! 



TSC Assembler 




(bgtMOO 
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NOW $35 OO 
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CoCo Disk Drive Sgsleuis 



2 TH1NLINE DOUBLE SIDiO DOUBLE DENSITY DISK DRIVES 
SYSTEM WITN FDUEE SUCI-L* .CAIINtT, 01SI OllVE CARLE. JiH 
NEW DISK CONTROLLER JP0-CP VJTH J-OOS.RS-DOS OPERATINC 
SYSTEMS. |4*«.») 

• Spiel (y What CONTROLLER You Want JAN, or RADIO SHBCX 

TMINLINE DOUBLE S1DE0 
DOUBLE DENSITY *0 TRACKS 



MK VPCSAOi 

FOR C.0,E, P, AND COCO II 
RADIO SHACK BASIC I. 2 
EAD10 SHACK DISK BASIC 1.1 



Verhjhm Diskettes 



Sinftlf Sldad Doubl« DtDtity 
Deubl* Sided Double Deoelty 



Cooli oilers 



JtN JPO-CP WITH J-0OS 
WITH J-OOS, KS-OOS 
RADIO SHACK ] . I 

RADIO SHACK Diik CONTROLLER 1.1 



Disk Di ive Ciu!>-'> 



Ceble for One Drive 
Cable for Two Drive* 





DISK OltVE CABINET POl A 


III*. as 


SINGLE (WIVE 




DISK DRIVE CAEINET POl TWO 




TK1NLINE DRIVES 


} 14.00 


nirruj 


} 14.00 


EPSON U-BO 




EPSON HX-70 




EPSON KX-100 


•139. 95 


ACOMoaiE* rot ifboc 


$119. *» 




tiM.aj 


61*6 2E SEEIAL BOARD 


81*9 32K EXPAND TO I2BK 




EPSON MJ-M-UO KIIMNS 


413*. aj 


EPSON LX-80 ElEtONS 




TEACTOE UNITS PO« LX-BO 




CABLES 4 •THE* IHTCK/ACKS 




CALL POR PRICING 


i la.tj 




i 24. as 





I 29.95 



t 24. as 
i 24. as 



* 4».»5 

t ta.as 



B2M.9J 

•us.aj 
$»*i.*i 



JI49.95 

» s.as 



DATA-COMP 

5900 Cassandra Smith Rd 
Hixson. TN 37343 




C3| 


SHIPPING tS* 

f^:^ d ^" s .| (615)842-4600 

n(H. $2.50 'Of OtoWring 

Telex 5106006630 
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S - 50 bus / 68XX 



Board and/or Computer 

Terminals-CRTs-Printers 

Disk Drives-etc. 

REPAIRS 



NOW AVAILABLE TO ALL SSQ68XX USERS 
Tho Data-Comp Division ol CPI is proud to announce Hie availability ol (heir 
service department facilities to 'ALL' S50 Bus and 68XX users Including all 
brands, SWTPC - GIMIX • SSB ■ HELIX and others, including the single board 
computers "Please note that kit-built components are a special case, and will 
bo handled on an individual basis, if accepted. 

1 II you require service, the first thing you need to do is call the number 
below and describe your problem and confirm a Data-Comp service S shipping 
number* This is very important. Data-Comp will not accept or repair items not 
displaying this number! Also we cannol advise or help you troubleshoot on the 
telephone wo can give you a shipping number, but NO advice! Sorry I 

2 All service shipments must include both a minimum $4000 
estimate/repair charge and pre-paid return shipping charges (should be same 
amount you pay to ship to Data-Comp). 

3 II you desire a telephone estimate after your repair item Is received, 
include an additional $5 00 to cover long distance charges. Otherwise an 
estimate will bo mailed to you. il you requested an estimate. Estimates must 
bo requested Mailed estimates slow down the process considerably 
However, il repairs are not desired, after the estimate is given, the $40 00 shall 
constitute the estimate charge, and Ihe item(s) will be returned unrepaired 
providing sufficient return shipping charges were included with the item to be 
serviced Please note that es ti males are g i ven in do liar amo u n ts only 

4 Data Com p service is the oldest and most experienced general 
S50/6SXX service department in Ihe world We have over $100. 000 00 in parts 
in stock Wo havo the most complete set of service documents for the various 
S50/68XX systems ol anyone YET, WE DO NOT HAVE 
EVERYTHING! Bui we sure have more than anyone else We repair about 
90% ol all items we receive Call for additional information or shipping 
ins Auctions 
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DATA-COMP 

5900 Cassandra Smith Rd. 
Hixson.TN 37343 



(615)842-4607 
Telex 5106006630 



